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P2"B STUDENT microscopes 


DEPENDABLE—Scientifically engineered and manufactured by the world’s 
foremost microscope manufacturer, Leitz STUDENT Microscopes with preci- 
sion optics are built for a lifetime. 
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and fine focusing adjustments in a single control, resulting in utmost 
simplicity and convenience. Low-position controls for fatigue-free 
operation. Stage, not tube, moves for focusing. May be used facing 
the observer for greater accessibility to all controls. 

Labolux S 47/92-15 Built-in mechanical stage; Abbe condenser; quadruple nosepiece 
with achromats 3.5x, 10x, 45x, 100x oil—the two high-powered objectives have 
spring-loaded mounts; paired 6x and 10x eyepieces; including professional carrying 
case: $579.50 
Monocular-Binocular Model “B” A convertible microscope of classic 
design with ball-bearing fine adjustment, trouble-free operation, 
triple or quadruple nosepiece with magnification range from 21 
to 1000 times. Unique dove-tail slide permits quick interchange 
of tubes. 





BS 25a/92-10a Inclined Binocular; built-on mechanical stage; Abbe condenser; 
triple nosepiece with achromats 10x, 45x, 100x oil; paired 6x and 10x eyepieces; 
including professional carrying case: $527.00 
Monocular Microscope Model “G” A first-class precision instru- 
ment with full-size laboratory stand, large diameter monocular 
tube. Full range of plain and mechanical stages available, as well 
as triple or quadruple nosepiece. 


GO 47/92-10 Monocular; mechanical stage; Abbe condenser; triple nosepiece with 
achromats 10x, 45x, 100x oil; 6x and 10x eyepieces; including professional carrying 
case: $331.00 
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Attitudes and Careers 


Not enough is known about the relationship of attitudes to careers, but 
some recent studies are of interest. Public Opinion Surveys has recently 
completed, for the Department of Defense, a study of attitudes toward 19 
careers. Inasmuch as the results have not been widely publicized in detail, 
it is worth while to make some of the findings accessible to the scientific 
public. 

The data were gathered by interviewers who asked the respondents to 
indicate the relative desirability of each career by pointing to one of ten 
squares, which ranged from most desirable (+5) to least desirable (—5). 
By using such an intensity scale, it was possible to compute a score for each 
occupation by multiplying each rating by the percentage (as a whole num- 
ber) of the respondents who selected it and adding the results. If, for ex- 
ample, 50 percent rated a career at + 5 and the rest at + 4, the score would 
be 450 [that is, (5 x 50) + (4x 50)]. 

The 2004 adult respondents of both sexes rated some of the careers in 
the following descending order (intensity scores in parentheses): physician 
(400), scientist (329), college professor (309), minister or priest (306), 
lawyer (302), public school teacher (252), officer in the armed services 
(227), farm owner or operator (221), carpenter (172), radio or television 
announcer (170). The nine remaining occupations ranged from mail carrier 
(140) to sales clerk in a store (— 16) and truck driver (— 27 

The 1031 males from 16 to 20 years of age rated most careers less highly 
than did the adult group. In descending order, the teen-agers’ first ten were: 
physician (289), scientist (262), lawyer (240), college professor (204), and 
officer in the armed services (204), minister or priest (176), radio or tele- 
vision announcer (165), public school teacher (124), farm owner or 
operator (122), owner of a small store in a city (115). The remaining oc- 
cupations ranged from carpenter (77) to truck driver (— 13), sales clerk 
(-—27), barber (-—50). 

It may be noted that the teen-agers rated some occupations higher in 
rank than did the adults: lawyer, officer in the armed services, radio or 
television announcer, and owner of a small store in a city. Some they ranked 
in a lower position: college professor, minister or priest, and public school 
teacher. No estimate to show that any of these differences are statistically 
significant was made. 

The two groups agreed in ranking physicians and scientists at the head 
of the list. Doubtless the general public has a better idea of what is meant 
by “physician” than it has of “scientist.” It would be instructive to know 
what “scientist” connotes to the general public. “Scientist” probably in- 
cludes engineers and may even have picked up glamor from its association 
with the imaginary exploits of the tight-lipped navigators of interstellar 
space. 

More penetrating studies of career attitudes and motivations of the high- 
school student are needed. The recent fifth annual report of the National 
Science Foundation gives preliminary results of several studies carried out 
under its auspices. The studies are concerned with the serious loss to the 
future intellectual resources of the nation represented by those qualified 
students who fail to continue their education as well as with the questions 
of attitude and motivation toward careers. When complete reports of these 
studies become available, it will be possible to make a fresh appraisa! of 
what steps should be taken.—G. DvuS. 
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for SCIENCE TEACHERS! 





BAUSCH & LOMB 





MICRO-PROJECTOR 


Brighter, clearer images... faster, easier operation 


$] 5): Here’s the answer to crowded classes and limited 
instruction time. Projects more vivid views of 


microscopic specimens—easier to see and understand— 





than any other budget-priced micro-projector. That’s 
because of its efficient combination of high quality 
objectives, double lens condensing system, pre-focused 
100-w. lamp, focusable stage plate and objective holder, 
and vibration-free stand. 






You'll appreciate its simplicity, too. In just seconds you can 
adapt it to projection of (1) screen images of prepared 
microscope slides, (2) screen images of living 
micro-organisms in liquid, and (3) table-top images 

for tracing. There are many other important advantages 
to help make science teaching easier—and more effective. 
Wouldn’t you like to know more about them? 


WRITE FOR FREE CLASSROOM DEMONSTRATION 
and for informative Catalog E-248, Bausch & Lomb Optical 
Co., 64203 St. Paul St., Rochester 2, N. Y. 


America’s only complete optical source... from glass to finished product. 


SCIENCE, VOL. 123 














16 March 1956, Volume 123, Number 3194 


Fine Structure of the 


Hydrogen Atom 


When the Nobel prizes were first 
awarded in 1901, physicists knew some- 
thing of just two objects that are now 
called “elementary particles,” the elec- 
tron and the proton. A deluge of other 
“elementary” particles appeared after 
1930—the neutron, neutrino, mu meson, 
pi meson, heavier mesons, and various 
hyperons, I have heard it said that “the 
finder of a new elementary particle used 
to be rewarded by a Nobel prize, but 
such a discovery now ought to be pun- 
ished by a $10,000 fine.” 

In order to determine the properties 
of elementary particles experimentally, 
it is necessary to subject them to external 
forces or to allow them to interact with 
each other. The hydrogen atom—which 
is the union of the first known elemen- 
tary particles, the electron and the pro- 
ton—has been studied for many years 
and its spectrum has taught us much 
about the electron. 


Historical Developments 


In 1885, Balmer found that the wave- 
lengths of 14 lines of the hydrogen spec- 
trum were given by a simple equation. 
In 1887, Michelson and Morley discov- 
ered a fine structure of some of these 
lines. The quantum theory was founded 
by Planck in 1900, and in 1913 Bohr 
gave rules of quantization that permitted 
a derivation of Balmer’s formula. Som- 
merfeld showed in 1916 that the fine 
structure of Bohr’s energy levels was 


Dr. Lamb is professor of physics at Stanford 
University. This article is based on the lecture 
that he gave when he was awarded the Nobel prize 
in physics for 1955, a prize that he shared with P. 
Kusch. It is published here with the permission of 
the Nobel Foundation. Dr. Kusch’s lecture ap- 
peared in the issue of 10 February. 
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caused by relativistic corrections. In 
1924, de Broglie attributed wave prop- 
erties to the electron, and soon a quantum 
mechanics of the hydrogen atom emerged 
from the hands of Heisenberg, Born, and 
Schroedinger. Spin and magnetic mo- 
ment of the electron were suggested by 
Uhlenbeck and Goudsmit in 1925, and 
their dynamical equations were worked 
out by Thomas a year later. In 1928, 
Dirac discovered an equation that de- 
scribed an electron with wave proper- 
ties, charge, spin, magnetic moment, and 
a mass depending on velocity as required 
by relativity theory. The energy levels of 
hydrogen were given by Dirac’s theory 
with high precision. 

Of special interest to us are his pre- 
dictions, as shown in Fig. 1, of the n=2 
group of energy levels, which are 10.2 
electron volts above the n=1 ground 
state. The fine structure splitting 2?P, ,.— 
2?P, 2, which according to Dirac’s theory 
arises from spin-orbit interaction, agrees 
exactly with the separation of the two 
levels of Sommerfeld’s 1916 theory. The 
exact coincidence in energy of the 
27S, 2 and 2?P, ,. states is a consequence 
of the assumed Coulomb law of attrac- 
tion between electron and proton. Any 
departure from this law would cause a 
separation of these levels. 

Many spectroscopic studies of the hy- 
drogen fine structure were made to test 
the Dirac theory, but by 1940 they had 
failed to establish clearly a decision, 
although there was evidence strongly 
supporting the theory. (We now know 
that the work of Houston, /, and Wil- 
liams, 2, indicated a discrepancy that 
should have been taken seriously. ) 

For the subsequent developments, some 
chapters from my own peculiar history 
may be of interest. After undergraduate 
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training as a chemist, I studied theoreti- 
cal physics under J. R. Oppenheimer at 
the University of California from 1934 
to 1938. My thesis (3) dealt with field 
theories of nucleons, which predicted a 
very small discrepancy from Coulomb's 
law about a proton. At Columbia Uni- 
versity after 1938, I came into a close 
relationship with I. I. Rabi and members 
of the molecular beam laboratory. My 
attention was drawn briefly to metastable 
atoms (4) in connection with a proposed 
atomic beam experiment. During the war, 
I received at the Columbia Radiation 
Laboratory some first-hand acquaintance 
with microwave radar and vacuum-tube 
construction techniques. One of the war- 
time projects in the laboratory was the 
determination (5) of the absorption co- 
efficient of centimeter waves in atmos- 
pheric water vapor, and my interest was 
started in what was to become the very 
active postwar field of microwave spec- 
troscopy. 


A Workable Scheme 


In teaching a summer-session class in 
atomic physics in 1945 with a textbook 
by Herzberg (6) I found references to 

made in the period 
1932-35 to detect absorption of short- 


some attempts (7 


wavelength radio waves in a gas dis- 
charge of atomic hydrogen. At first it 
seemed to me that these experiments had 
failed because of inadequate microwave 
techniques. I thought of repeating them 
with the greatly improved facilities that 
had been developed during the war. On 
further study, however, I realized that 
atoms in a gas discharge are strongly per- 
turbed and that all the n = 2 states would 
have nearly equal populations. Under 
these conditions, there would be no ap- 
preciable radio 
caused by transitions between the three 
states of interest. 


absorption of waves 


It took almost a full year before a 
workable scheme was clear in my mind. I 
considered making use of the possible 
metastability of the 2?S,,, state of hy- 
drogen. In the simplest terms, this state 
should be long lived against radiative 
transition to the ground state because a 
spherically symmetrical charge and cur- 
rent distribution cannot radiate accord- 
ing to classical electromagnetic theory. 
Nevertheless, quite a few papers be- 
tween 1924 and 1933 were devoted to 


439 








a,b,c,d 





oe 





2°S,, a8 4 


2 
2*Py, * O 





Fig. 1. Fine structure of n=2 levels of 
hydrogen according to the Dirac theory. 


discussion and experiment to determine 
whether or not the 27S, ,. state was ac- 
tually metastable. In 1933, Bethe (8) 
showed it to be metastable only for the 
atom in a region sufficiently free of elec- 
tric fields. However, it was by no means 
clear that the excitation of the 27S, ,. 
state could be carried out without destroy- 
ing the metastability of the state. It was 
still necessary to detect any interaction 
of microwaves with the excited atoms, 
and, as already mentioned, a direct-ab- 
sorption method applied to a discharge 
seemed to be out of the question. I de- 
cided to try to form a beam of meta- 
stable hydrogen atoms. If a radio-induced 
transition to 2?P,,, or 2?P;,. did take 
place, the atom would lose its metasta- 
bility and go in about 10-® second to the 
ground state with emission of radiation. 
The beam of metastable atoms would 
thereby be diminished. 

It had been shown in 1924 by Webb 
(9) at Columbia University that meta- 
stable mercury atoms could liberate elec- 
trons from metals, but no one had either 
produced or detected the strange meta- 
stable form of hydrogen, and it was not 
certain that a beam of it could be de- 
tected through its ejection of electrons. 

On the basis of these rather doubtful 
prospects, I persuaded Retherford (/0) 
to attempt the experiment represented 
schematically in Fig. 2. After several fail- 
ures, a successful apparatus was made as 
shown in Fig. 3. Molecular hydrogen is 
dissociated in a tungsten oven, and a 
stream of hydrogen atoms emerges from 
a slit to be bombarded by electrons, 
which bring about one atom in 100 mil- 
lion to the metastable state. After a small 
recoil deflection, the excited atoms move 
on to a metal surface from which they 
can eject electrons and thus be detected. 
Between bombarder and detector, the 
atoms are exposed to radio waves. 

For several good reasons, the whole 
process is carried out in a magnetic field. 
The fine structure energy levels are sub- 
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ject to Zeeman splitting, as shown in 
Fig. 4, and the frequencies of the pos- 
sible transitions depend on the magnetic 
field, as shown in Fig. 5. As the magnetic 
field is varied with radiofrequency and 


amplitude held fixed, 
transitions occur, and a certain fraction 
of the metastable atoms in the beam are 
quenched and lose their excitation 
energy. Since atoms in the ground state 
are unable to eject electrons from the 
detector, the electrometer current de- 
creases. A typical resonance curve for 
deuterium is shown in Fig. 6; a curve for 
hydrogen is shown in Fig. 7. The widths 
of the resonance peaks are partly due to 
natural radiative decay of the 2p state 
and partly to hyperfine structure, which 
is just resolved for one of the hydrogen 
resonances. 

By careful experimental study and 
theoretical analysis of such resonance 
curves, it is possible to determine the 
energy separations "27S, ,.-2?P,,. and 
2?P 5 /o-27S, 2 in zero magnetic field. The 
accurate measurements by Dayhoff, 
Triebwasser and Lamb (/1) gave 1059.0 
and 9912.6 megacycles per second for 
these separations in deuterium with an 
accuracy of about +0.1 megacycle per 
second. 


be ELECTRON a. r DETECTOR 
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Fig. 2. Modified schematic block diagram 
of apparatus. 
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Studies of other fine structure states 
have been made by microwave methods. 
For the n=2 state of singly ionized 
helium, the separations are 13 to 16 times 
larger than they are for hydrogen. In the 
work of Lamb and Skinner (/2), no beam 
of metastable ions was formed, but rather 
the ultraviolet radiation emitted in the 
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decay of 2p to 1s was used to detect the 
transitions 2p to 2s that were induced by 
microwaves. A similar method was used 
in the later experiments of Deutsch (13) 
on positronium, in which a transition 
from the triplet to singlet state changes 
the rate of emission of annihilation ra- 
diation. Recently the fine structure of the 
n=3 state of hydrogen was studied by 
Lamb and Sanders (/4) using analogous 
microwave methods, and the fine struc- 
ture of the 3°P state of helium has been 
determined by Lamb, Maiman, and 
Wieder (15). 


Departures from the Expected Pattern 


Let me now tell briefly about the ex- 
planation that has been given of the de- 
partures from the expected fine structure 
pattern for hydrogen. The heart of the 
matter is that the electron does not be- 
have like a point charge as implied in 
Dirac’s equation. If space permitted, I 
would trace the long history of attempts 
to make a theory of the internal struc- 
ture of electrons. This was begun by J. J. 
Thomson with his calculation of electro- 
magnetic mass and developed by Lorentz 
using classical electromagnetic theory. 

According to relativity theory, energy 
and mass are proportional to one another. 
In order to obtain a finite mass of the 
electron on a purely electromagnetic 
basis, it was necessary to assign an ex- 
tended structure to the electron. Attempts 
to form a satisfactory relativistic theory 
of an extended charged particle failed. 

After quantum mechanics had been 
applied to matter, it was used by Dirac 
and by Heisenberg and Pauli to attack 
the problem of the electromagnetic field 
and its interaction with charged particles. 
This theory had many successes. A good 
account was given of the phenomena of 
emission, absorption, and scattering of 
radiation by matter, including the spon- 
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Fig. 3. Cross section of second apparatus: a, tungsten oven of hydrogen dissociator; b, 
movable slits; c, electron bombarder cathode; d, grid; e, anode; f, transmission line; g, 
slots for passage of metastable atoms through interaction space ; h, plate attached to center 
conductor of radiofrequency transmission line; i, direct-current quenching electrode; j, 
target for metastable atoms; k, collector for electrons ejected from target; 1, pole face of 
magnet; m, window for observation of tungsten oven temperature. 
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taneous radiation postulated by Einstein 
in 1917. From the quantum electrody- 
namical point of view, spontaneous emis- 
sion could be regarded as emission 
stimulated by the quantum zero-point 
fluctuations in the electromagnetic fields 
in the vacuum or lowest energy state. 

When, however, the energy of inter- 
action of an electron with the quantized 
electromagnetic field was calculated by 
Oppenheimer (16) in 1930, a meaning- 
less result was obtained. According to this 
theory, not only was the energy infinite, 
but the frequencies of all spectral lines 
were displaced by an infinite amount 
from the values predicted without con- 
sideration of radiative interactions. It 
was pointed out by Weisskopf in 1934 
(17) that this ultraviolet catastrophe 
could be ascribed to the afore-mentioned 
zero-point fluctuations in the vacuum 
electromagnetic field. These fluctuations 
were needed if the correct spontaneous 
emission was to occur, and yet they led 
to violent disagreement with observa- 
tions in other respects. The theory of 
electromagnetic energy remained in this 
highly unsatisfactory state until May 
1947, when the fine structure deviations 
were definitely established experimen- 
tally. 
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A month later, Bethe (/8) found that 
quantum electrodynamics had really hid- 
den behind its divergences a physical 
content that was in very close agreement 
with the microwave observations. The 
crucial step due to Bethe was a successful 
application of the very old idea of re- 
normalization of mass. The quantum 
theory of radiation predicted that a free 
electron should have an infinite mass. 
Some explanation therefore had to be 
found for the observed fact that the mass 
was finite. Bethe recognized that this was 
outside the scope of the theory at that 
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Fig. 6. Observed resonance curves for 
deuterium. 
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time and simply ignored the electromag- 
netic mass difficulty. For an electron 
bound in a hydrogen atom, an infinite 
energy also occurs, but this was merely 
a manifestation of the infinite electro- 
magnetic mass that should be eliminated 
in some future theory. With the mass 
terms properly subtracted, a finite re- 
mainder is obtained that would be zero 
for a free electron. In the case of a bound 
electron, the force field modifies the effect 
of the electromagnetic field, and a finite 
displacement of energy levels results that 
is in quite good accord with observation. 
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hydrogen. 
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A qualitative picture of the level shift 
was given by Welton (79) in 1948. The 
fluctuating zero-point electric field of the 
quantized vacuum acts on an electron 
bound in a hydrogen atom. As a result, 
the electron is caused to move about its 
unperturbed position in a rapid and 
highly erratic manner. The point electron 
effectively becomes a sphere of a radius 
almost 10-2? centimeter. Such an elec- 
tron in a hydrogen atom is not so strongly 
attracted to the nucleus at short distances 
as a point electron would be. States of 
zero orbital angular momentum such as 
27S,/2 are therefore raised in energy 
relative to other states such as 2?P in 
which the electron has a smaller proba- 
bility of being found near the nucleus, 

In 1949, a relativistic generalization 
of Bethe’s calculation was given by Kroll 
and Lamb (20), which made his results 
definite. They confirmed additional small 
contributions of 27 megacycles per sec- 
ond arising from polarization of the 
vacuum as calculated in 1935 by Uehling 
(21) on the basis of Dirac’s theory of 
the positron, and of 68 megacycles per 
second from the anomalous magnetic 
moment of the electron as suggested by 
Breit (22) in 1947. Other small correc- 
tions have been calculated by various 
authors, of which the largest was about 7 
megacycles per second made by Baranger 


(23) who took the binding of the elec- 
tron more exactly into account. At the 
present time, there is an unexplained 
residual discrepancy of 0.5 megacycle per 
second. 


Conclusions 


It is very important that this problem 
should receive further experimental and 
theoretical attention. When an accuracy 
of comparison of 0.1 megacycle per sec- 
ond has been reached, it will mean that 
the energy separations of the 2S and 2P 
states of hydrogen agree with theory to a 
precision of a few parts in 10° of their 
binding energy or that the exponent in 
Coulomb’s law of force is 2 with a com- 
parable accuracy. Another way of put- 
ting it is to say that the anomalous 
magnetic moment of the electron would 
be determined with an accuracy of 1 part 
in 680, which would provide a useful 
check on Kusch’s more directly measured 
result (24). Finally, I might mention 
that the fine structure doublet separation 
now provides the most accurate and 
direct determination of the famous di- 
mensionless number called the fine struc- 
ture constant, whose numerical value of 
about 1/137 it will be the task of some 
future theory to explain. 


U. S. Geological Survey 
Radiocarbon Dates III 


Meyer Rubin and Hans E. Suess 


The following list (Table 1) covers 
radiocarbon dates measured at the U.S. 
Geological Survey radiocarbon labora- 
tory during the period between 15 Feb- 
ruary and 30 June 1955 (1). From 15 
October 1954 to 14 February 1955, meas- 
urements on modern materials were 
made, the results of which have ap- 
peared in a separate article (2). The ex- 
perimental procedure has remained the 





Mr. Rubin, a Pleistocene geologist with the U.S. 
Geological Survey, is present head of the Survey’s 
radiocarbon laboratory. Dr. Suess, former head of 
the Survey’s radiocarbon laboratory, is a research 
geochemist at Scripps Institution of Oceanography. 
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same (3), and the ages have been com- 
puted in the same manner as before (4, 
5). Most of the 69 samples in this list 
have been measured in the two counting 
sets for a total of 3 days each. 

Whereas previous efforts were directed 
toward the establishment of an absolute 
chronology for the last glaciation from 
evidence in midwestern United States, 
we have now concentrated to a greater 
extent on samples from other parts of 
the world and have also included mate- 
rial that dates events in postglacial times. 

Two additional deep-sea cores, for 
which the temperature as determined by 
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oxygen-18 analysis as a function of depth 
had been measured, were investigated 
during this period. The results corrobo- 
rated those previously reported (5). 

With respect to the archeological sam- 
ples, one general observation may be 
made: in three caves investigated thus 
far (Haua Fteah, Shanidar, and Kara 
Kamar), no datable culture deposits 
with an age between 13,000 and 23,000 
years have been present. This may per- 
haps indicate a low human population 
during the time of the maximum extent 
of the last glaciation. Evidence from the 
fourth cave (Bockstein) is inconclusive 
because the completeness of the strati- 
graphic sequence is in question. 

An attempt was made to date the im- 
portant Brady horizon cf the Great 
Plains Wisconsin glacial stage sequence, 
which represents a soil-forming period. 
The results are inconclusive. Two addi- 
tional samples relating to the Cochrane 
readvance in Ontario, Canada, were 
analyzed. These, and the samples previ- 
ously run (W-176 and W-136) (5, p. 
485) imply that the area was under a 
cover of ice from before 38,000 years 
ago until somewhat before 6380 years 
ago. 
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I. Samples with oceanic implications 


W-236 
W-237 
W-238 


W-239 


W-280 
W-278 
W-276 


A. Deep-sea sediments 

Seven samples were measured from two 
additional cores that had been investi- 
gated for oxygen-18 temperatures by C. 
Emiliani of the University of Chicago. 
Again the paleotemperatures as a func- 
tion of depth show very good correlation 
with each other and with the two cores 
previously reported (5). The conclusions 
from this investigation have been pub- 
lished (6). The apparent ages were cal- 
culated using modern shells for the con- 
temporary assay. Only the coarse fraction 
of the core with grain size greater than 
74 microns was used. The material was 
prepared by and obtained from D. Eric- 
son, Lamont Geological Observatory, Co- 
lumbia University. 

Core A 172-6 (Lamont Observatory). 
Obtained from the Caribbean Sea, lat. 
14°59’N, long. 68°51’W, depth 4160 
meters. The samples came from the fol- 
lowing depths in the core: W-236, 0 to 
10 centimeters; W-237, 51 to 61 centi- 
meters; W-238, 114 to 125 centimeters; 
W-239, 240 to 250 centimeters. 

Core A 180-73 (Lamont Observatory). 
Obtained from the Atlantic Ocean, lat. 
0°10’N, long. 23°0’W, depth 3750 met- 
ers. The samples came from the follow- 
ing depths in the core: W-280, 0 to 8 
centimeters; W-278, 30 to 38 centi- 
meters ; W-276, 80 to 88 centimeters. 
Gulf of Mexico. Shells from boring oper- 
ations in the Gulf of Mexico near Rock- 
port, Tex. These samples were run in 
connection with an extensive study being 
made of the history of this part of the gulf 
by F. P. Shepard, Scripps Institution of 
Oceanography. W-228: shells from core 
XSJ56, S-5, at 46- to 46.5-foot level. 
W-229: shells from core XS386, No. 11, 
at 73- to 75-foot level. 

B. Sea-level changes 

Sagadahoc Bay, Me. Submerged stump 
in the tidal flat, imbedded in mud 3 feet 
below mean sea level. The purpose of the 
analysis was to determine whether the 
tree grew in place or, as shown by the 
date, was floated in and buried. Collected 
by W. H. Bradley, U.S. Geological Sur- 
vey, Washington, D.C. 

Santa Rosa-Island, Calif. Charcoal from 
marine beds of Pleistocene age on Santa 
Rosa Island off the coast of southern 
California near Santa Barbara. These 
beds contain remains of a dwarfed fauna, 
including dwarf mammoths 6 feet tall. 
The beds outcrop at an elevation of plus 
10 feet and therefore represent either a 
sea stand at that height or crustal move- 
ment. Date would represent the last pos- 
sible time for the island to have been 
connected with the mainland. When the 
collector revisited the site, he noticed 
asphaltic material at the sample horizon. 
The surplus from the original sample was 
washed in carbon disulfide and found to 
contain petroliferous material. Therefore 
the age given does not necessarily date 
the horizon. Collected by P. C. Orr, 
Santa Barbara Museum of Natural His- 
tory, Santa Barbara, Calif. 
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Age (years) 


Sample No. 


Description 


Age (years) 





3700 + 200 
17,500 + 500 
36,000 
or older 
> 38,000 


2960 + 200 
15,300 + 300 
27,000 + 1500 


6050 + 300 
9300 + 350 


< 300 


> 38,000 


W-246 


W-265 


Capetown, Union of South Africa. Char- 
coal from under 35 to 40 feet of sand 
resting on clay in the Cape Flats. The 
geologic history of the Cape Flats is un- 
certain, and the sample has a bearing on 
whether the Cape Flats was a shallow 
strait recently or whether the sand was 
wind blown. Collected by S. S. Amdurer, 
University of Cape Town. 

Wailes Biuff, Md. Shells and wood from 
a locality well-known for its Pleistocene 
fossils near Cornfield Harbor on the east- 
ern bank of the Potomac River about 3 
miles above its mouth. The section has 
been described in detail by S. F. Blake 
(7). W-253: wood from greenish-blue 
marine clay collected by S. F. Blake, U.S. 
Department of Agriculture, Beltsville, 
Md., from base of section near sea level. 
W-252: shells from oyster bed overlying 
the clay and underlying 6 to 8 feet of 
sandy clay and cross-bedded sand and 
gravel; collected by J. Hack and M. 
Rubin, U.S. Geological Survey, Washing- 
ton, D.C. 

Plantation Key, Fla. Oolite from Cow- 
pens Cut, just west of Tavernier Creek, 
between Plantation Key and Key Largo, 
Bay of Florida. Dredged from depth of 
about 7 feet below present low tide level. 
The collector, P. E. Cloud, Jr., U.S. 
Geological Survey, Washington, D.C., 
says that the appearance of the rock 
suggests subaerial lithification. 


II. Glacial samples 


W-231 
W-233 


W-234 


A. United States 

Doniphan County, Kan. Snail shells 
from Bignell loess exposed near the Mis- 
souri River situated in the NE“4SE% 
sec. 6, T2S, R20E. Shells came from 8 
to 10 feet above base of a 38-foot-thick 
unit of the Bignell loess overlying 29 feet 
of Peorian loess, which was topped by a 
well-developed soil correlated with the 
Brady soil of Nebraska. A detailed de- 
scription of the section has been pub- 
lished by Frye and Leonard (8). Because 
of the uncertainty in the modern assay 
of land snails, these dates derived from 
comparison with modern wood could pos- 
sibly differ from the actual age by 1000 
years or more. Living clams from a hard- 
water lake in Connecticut were found to 
have spurious “ages” of around 2000 
years (9). The impossibility of removing 
all the carbonate matrix from around and 
inside the delicate snail shells also added 
to the uncertainty of the age of the 
sample. Collected by A. B. Leonard, 
University of Kansas. W-231: Succinea 
ovalis. W-233: Triodopsis multilineata. 
Bignell, Lincoln County, Neb. Sample 
from the A horizon of the type Brady 
soil considered to be a major break in 
the Wisconsin glacial stage. Taken from 
the east side of deep road cut through 
Bignell Hill section, 1.7 miles due south 
of Bignell. Section described and forma- 
tions named by Schultz and Stout (10, p. 
241). The soil sample, containing 0.58 
percent organic carbon, was oxidized at 
the U.S. Department of Agriculture Soil 
Survey laboratory, Beltsville, Md., in a 


> 38,000 


> 35,000 
> 35,000 


> 25,000 


12,550 + 400 
12,700 + 300 


9160 + 250 
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W-256 


W-257 
W-258 
W-259 


large furnace after it had been acidified. 
The CO, formed was converted into 
SrCO; and submitted:for dating in this 
form. Contamination of the sample by 
modern rootlets, making the apparent age 
too young, cannot be discounted even 
though the collecting horizon was 11 to 
12 feet below the surface. In a recent 
visit to the locality, one of the authors 
deemed it almost impossible to obtain a 
sample not so contaminated. Collected 
by J. A. Elder, processed by V. J. Kil- 
mer, and submitted by G. D. Smith, U.S. 
Department of Agriculture, Washington, 
D.C 

Searles Lake, Cali}. Carbonate material 
(trona) from near the base of the upper 
salt body beneath Searles Lake, taken 
from core of drill hole GS-12, at % sec. 
marker, sec. 2 and 3, R43E, T26S, Mount 
Diablo meridian, San Bernardino County. 
Sample was taken at a depth of 73.3 to 
73.4 feet. The parting mud, separating 
the upper salt from the lower salt body, 
occurs at a depth of 76.3 to 86.9 feet. 
Carbon extracted from this mud was ana- 
lyzed by Libby (samples C-616, C-894, 
C-895, C-896, and C-897) and gave an 
orderly progression of ages from the top 
of the mud at 10,494+560 years to the 
base at 23,923 + 1800 years (11). These 
deposits should represent a pluvial stage 
correlative with the last glaciation, 
whereas sample W-248 comes from just 
after the cessation of overflow of waters 
from the Owens Valley at the close of 
the last substage. Although the date fits 
perfectly with the sequence given by 
Libby, some uncertainty arises because 
of the possibility of the presence of dead 
carbonate in any lake (9). Collected by 
W. A. Gale, American Potash and Chem- 
ical Corporation, Whittier, Calif., and 
submitted by R. F. Flint, Yale University. 
Block Island, R.I. Wood from base of a 
postglacial kettle fill, exposed in a wave- 
cut cliff 0.4 mile south southeast of 
Ocean View Hotel. Twigs were lying flat 
on a bouldery till about 6 feet above 
mean sea level and were overlain by 7 
feet of layers of peat, mucky silts, and 
fine sands, representing a kettle fill. The 
date gives only a minimum age for the 
till. Collected by C. A. Kaye, U.S. Geo- 
logical Survey, Spokane, Wash. 

Danville, Ill. Wood (Larix) from till in 
strip mine drainage ditch in SE“4NE% 
sec. 2, TION, R12W, northwest of Dan- 
ville ; designated Illinoian by H. E. Eve- 
land (1/2). Recent erosion along the 
ditch has modified the section seen by 
Eveland; as a result a question has been 
raised about possible early Wisconsin age 
of this till (73). Collected by G. W. 
White and P. R. Shaffer, University of 
Illinois. 

Puget Sound Basin, Wash. Three samples 
of wood relating to the glaciation of the 
Puget Sound lowland. Current mapping 
projects have detailed the stratigraphic 
sequence, but it was not possible to cor- 
relate with the standard Pleistocene sec- 
tion of the midwestern United States. 
The Vashon was believed to be a corre- 
lative of the Cary substage of the Wis- 
consin glacial stage. The dates, however, 


8550 + 250 


12,090 + 200 


> 37,000 


> 37,000 
> 37,000 
> 37,000 


W-263 


W-268 


W-294 


are older than those of samples from the 
type section of the Wisconsin stage. Col- 
lected by D. R. Crandell and H. H. Wal- 
dron, U.S. Geological Survey, Denver, 
Colo. W-257: wood taken from strata of 
peat from interglacial sediments overlain 
by stratified Vashon drift exposed at the 
spillway access road, N'’2NE% sec. 17, 
T19N, R7E, Mud Mountain Dam, King 
County. W-258: wood from nonglacial 
lacustrine and bog deposit overlain by 
Vashon drift exposed in East Tacoma 
gravel pit, SE%4SW% sec. 25, T21N, 
R3E, Pierce County. W-259: wood from 
interglacial sediments that separate the 
youngest pre-Vashon glacial stage from 
the next oldest pre-Vashon glacial stage 
exposed in beach cliff in NEYSW% sec. 
17, T22N, R4E, King County. 

Gahanna, Ohio. Wood from outwash 
sandwiched between a blue till and a 
lower gray till. This familiar sequence 
is noted throughout south-central Ohio. 
The gravel, which customarily has a 
buried Fox soil at the top, is considered 
by the collector to represent the outwash 
from the lower till, which is of early Wis- 
consin age. The wood, therefore, should 
date the closing phases of the earlier Wis- 
consin glaciation in Ohio (14, pp. 651, 
652). Review of this site at a recent field 
conference suggests that it may be IIli- 
noian (15). Collected by R. P. Gold- 
thwait, Ohio State University. 

B. Alaska 

Canwell Glacier, Alaska. Part of a log 
from end moraine of Canwell Glacier, 
Alaska Range. Collected by T. L. Péwé, 
U.S. Geological Survey, College, Alaska. 
Salamatof Creek lake section, Kenai Pen- 
insula, Alaska. Woody sample from near 
base of 2- to 3-foot thick contorted or- 
ganic silt section unconformably overlain 
by 13 feet of uncontorted organic lake 
silts and peat and underlain by a 1- to 
2-foot thick contorted sand and silt layer 
resting on highly weathered and con- 
torted gravel. As interpreted from geo- 
logic evidence, the lake section rests on 
drift of the Eklutna advance (lIllinoian) 
and occurs just beyond the boundary of 
an end morainal complex including drift 
of both Naptowne (Wisconsin) and Knik 
(post-Eklutna and pre-Naptowne) ad- 
vances. As dated, the upper contorted silt 
section can be considered to have been 
deformed either during the maximum ad- 
vance of Knik or Naptowne ice. Other 
evidence suggests that deformation took 
place during the maximum Naptowne ad- 
vance and that the overlying undisturbed 
lake silts and peat represent deposition 
from early middle Naptowne to the pres- 
ent. Collected by T. N. V. Karlstrom U.S. 
Geological Survey, Washington, D.C. 
Southwestern Copper River Basin. Peat 
and woody debris taken from stratified 
sand that grades downward into inter- 
bedded stony and varved silt and upward 
into coarse gravel that is overlain in turn 
by thick glacial till. These Pleistocene de- 
posits are separated from modern eolian 
sand by a thin bed of organic material. 
The section is located in the north bank 
of the Nelchina River 5.2 miles above its 
point of entry into Tazlina Lake (Valdez 





> 37,000 


< 200 


> 37,000 


> 38,000 
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W-297 


W-298 


W-299 


D-7, 1:63,360 quadrangle) in the south- 
western Copper River Basin and is only 
18 miles north of the present terminus of 
Tazlina Glacier. Interpretation of the 
stratigraphy suggests that the silt and the 
sand, from which the sample was taken, 
were deposited in a proglacial lake, pos- 
sibly at the beginning of the Wisconsin 
stage of glaciation. The gravel is be- 
lieved to be outwash deposited in front 
of a glacier advancing into the proglacial 
lake, and the till probably represents the 
Wisconsin glaciation, although the dat- 
ing does not demonstrate conclusively the 
age of the deposits. Collected by J. R. 
Williams, U.S. Geological Survey, Wash- 
ington, D.C. 

Centrai Copper River Basin. Peat and 
organic silt taken from a cut on the south 
bank of the Copper River 5 miles down- 
stream from the mouth of the Chisto- 
china River in the Central Copper River 
Basin, south-central Alaska. This part of 
the basin was believed to have been cov- 
ered with a large interior lake in late 
Pleistocene time, as shown by deposits of 
lake silt beneath the dated horizon. The 
lake was drained and organic deposition 
took place in depressions on the old lake 
bottom. The sample gives a minimum age 
for final drainage of the interior lake 
from this site. Collected by D. R. Nich- 
ols, U.S. Geological Survey, Washington, 
D.C. 

Denbigh flint layer, Iyatayet archeologi- 
cal site, Cape Denbigh, Alaska. (De- 
scribed by Hopkins and Giddings, 16). 
Sample made up of bits of charcoal (an 
old hearth?) in paper-thin Denbigh cul- 
ture layer collected during course of 
careful archeological excavation. The 
culture layer is overlain by sterile silt 
containing locally one or two buried turf 
zones and underlain by a thin podzol de- 
veloped in rocky congeliturbate (16, Figs. 
4 and 6; plate 2). Sample was collected 
a few feet within the bank (illustrated in 
plate 2, 16) in sharply folded rocky ma- 
terial that is a continuation of the fold 
illustrated in the plate. Previously ana- 
lyzed radiocarbon samples from the site 
include two woody samples run by Libby 
from the Denbigh culture layer that gave 
ages of 3509+230 years (C-792) and 
4658 + 220 (C-793) (17). The possibility 
of contamination of the Denbigh flint 
layer samples by younger material re- 
lated to the development of the overlying 
buried turf layer could not be discounted 
in the previously dated specimens, and 
the charcoal sample was submited as a 
check on the dating of the culture layer. 
The small sample required dilution by 
dead acetylene for analysis; this accounts 
for the larger-than-usual error that is 
quoted. Collected by J. L. Giddings, Uni- 
versity of Pennsy!vania. 

Girdwood Tidal Bog section, Turnagain 
Arm, south-central Alaska. Wood from 
near base of forest peat unit exposed 
above low tide level and overlain in turn 
by 5 to 6 feet of tidal silt, 2 feet of forest 
and sedge peat, 6 to 8 inches of tidal 
silt, and 1.5 to 2 feet of peat with three 
distinct forest layers becoming distinctly 
silty near top of section. The tidal bog 
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4610 + 200 


3970 + 600 


2800 + 180 





stratigraphy records a sequence of lower 
and higher sea-level phases in the Cook 
Inlet. The lower peat is interpreted as 
representing the eustatic low sea-level 
phase during the Tustumena glaciation, 
which has been dated from other evi- 
dence between 3000 and 1 s.c. The new 
date falls within the time boundaries of 
the Tustumena glaciation, and substan- 
tiates the belief that this glaciation was 
an important climatic event during the 
Recent epoch. Collected by T. N. V. 
Karlstrom. 

C. Canada 

Missinaibi River, Ontario. Intertill peat 
and wood from base of till that under- 
lies the peat, exposed on the bank of the 
Missinaibi River, 6 miles upstream from 
the mouth of the Soweska River. This is 
within the area covered by the readvance 
to the Bell moraine at Cochrane. The sec- 
tion down to second sample layer con- 
sists of the following: 7.2 feet of cover, 
not trenched; 1.5 feet of blue-gray till; 
7.1 feet of varved clay; 2.7 feet of dark 
brown, organic silt; 1.6 feet of sand with 
streaks of peat; 2.1 feet of peat (sample 
W-241) ; 2.9 feet of sandy, black till; 0.9 
feet of gravel, limestone pebbles, and 
wood (sample W-242) at the contact 
with the till above. Tills and silts make 
up the remaining 42 feet of the section 
to the base. Collected by O. L. Hughes 
and submitted by V. K. Prest, Geological 
Survey of Canada, Ottawa, Ontario. 


III. Other geologic samples 


W-201 
W-250 
W-251 
W-285 


A. Volcanic samples 

Kilauea, Hawaii. Fern mold from fern 
forest killed by blanket of hot basaltic 
pumice ; uncovered during excavation for 
the north wing of Volcano House Hotel 
on the northeast rim of Kilauea caldera 
on the island of Hawaii. Date of sample 
fixes the approximate end of a major 
cycle of vigorous lava output (3-K of 
Powers, 18) and the beginning of a cycle 
of crateral collapse that ended in 1790. 
The eruption that buried the fern forest 
probably represents a fountaining of Ki- 
lauea lava lake to a height that has rarely 
been equaled since. Collected by H. A. 
Powers, U.S. Geological Survey, Denver, 
Colo. 

Oahu, Hawaii. Limestone from tuffs dat- 
ing from a later eruption of the Coco 
Head-Coco Crater complex on the south 
coast of Oahu. Collected by P. E. Cloud, 
Jr. W-250: coral head from tuffs on the 
seaward flanks of Coco Crater east of 
Hanauma Bay. The coral presumably 
grew along the flanks of the volcano while 
the volcano was in eruption. W-251: 
pieces of limestone from nearly contem- 
poraneous tuffs along the shore road west 
of Highway No. 1 at the Hanauma Bay 
turnoff. May be from an older limestone 
that was broken through by eruption and 
mixed thereby with the pyroclastics. 

Fuji ash, Japan. Wood from unconsoli- 
dated deposits closely associated with ash 
derived from eruptions of Fuji-san, ex- 
posed in Aonohara-mura, Kanagawaken, 
Honshu. Ash derived from Fuji-san is 
extensive and covers a large part of the 
Kwanto plain. Collected by H. L. Foster, 
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Sample No. Description Age (years) Sample No. Description Age (years) 
U.S. Geological Survey, Tokyo, Japan. mean sea level; elevation of sample, 340 
B. Geologic processes feet above mean sea level. Surface is 
W-223 Pictograph claim, S.D. Musk-ox bones 9700+600 somewhat above Recent flood plain. De- 
partly impregnated with carnotite from posits at 85-foot depth are believed to be 
a sand-filled crack on the Pictograph glacial valley train. 
claim in Craven Canyon, Fall River. W-254 Ohio River, Indiana and Kentucky. 6410+ 160 
The sample was considered important W-270 Wood from banks of the Ohio River 23,150+500 
because it indicates a movement of ura- taken from beds forming a Quaternary 
nium. The bones were processed by I. succession filling the Ohio Valley. Col- 
May of the U.S. Geological Survey to lected by L. L. Ray, U.S. Geological 
extract the carbon; the method used has Survey, Washington, D.C. W-254: wood 
been described by May (19). Collected from laminated clay beds underlying ap- 
by L. R. Page, U.S. Geological Survey, proximately 21 feet of alluvium exposed 
Washington, D.C. in the Indiana bank of the Ohio River, 
W-235 Gully fill, cut 39, Pottawattamie County, 6800+ 300 approximately 1000 feet west of the 
Iowa. Carbon extracted by combustion boundary between Warrick and Spencer 
from soil in gully fill exposed in cut 39 counties. W-270: crushed wood from 
of Chicago, Rock Island and Pacific Rail- silty clay underlying 30 feet of alluvium 
road relocation, S line, sec. 13, T76N, and slump material exposed in the Ken- 
R41W. Gully fill truncates progressively tucky bank of the Ohio River approxi- 
downward a late Wisconsin gleyed zone, mately 1.6 miles upstream from the 
Iowan and Tazewell loess undifferen- bridge at Owensboro. 
tiated, Farmdale loess of Leighton and W-287 Kassler quadrangle, Colo. A series of < 200 
Willman (20), and Sangamon soil in W-290 samples selected to determine the ages 1360+ 200 
Loveland loess. Considered post late Wis- W-289 of various cycles of alluviation and soil 1490+ 160 
consin by collector, R. V. Ruhe, U.S. W-288 formation, from deposits recognized 4885+ 160 
Department of Agriculture, Iowa State W-273 throughout the Great Plains, Rocky 5450+ 160 
College. W-272 Mountains, and the Great Basin. Col- 5780+ 160 
W-230 American Bottoms, Ill. Samples of wood < 200 lected by Glenn R. Scott, U.S. Geological 
W-243 obtained from wells along the Missis- > 38,000 Survey, Denver. W-287: charcoal from 
W-292  sippi River near the junction with the 25,000 +800 unconformity between Piney Creek allu- 
Missouri River; part of an investigation vium and post-Piney Creek alluvium ex- 
into the stratigraphy and history of the posed in arroyo in SWY%SW% sec. 7, 
Mississippi River Valley undertaken by T7S, R68W. From the date, it would 
the Illinois State Geological Survey. seem that the charcoal was contaminated 
Depth of recent scour and correlation by modern rootlets. W-290: charcoal 
of terraces with glacial substages are some from Woodland site, recovered from in- 
of the goals of the investigation con- side of pottery jar in late Recent wind- 
ducted by R. Bergstrom and M. M. blown sand in the SEANW'SW% sec. 
Leighton, Urbana. These samples were 30, T7S, R68W. W-289: charcoal from 
collected by R. Bergstrom. W-230: wood arroyo cut in post-Piney Creek alluvium 
obtained from 79-foot depth below flood exposing a Woodland culture in the 
plain in a Ranney collector well that was SEYSE'% sec. 11, T7S, R69W. W-288: 
dug near the river at Monsanto, St. Clair twigs underlying a bone of a wooly mam- 
County. Location: 1790 feet west and moth in a pond deposit in loess of early 
1000 feet south of the northeast corner Wisconsin age in the NW1%4NE% sec. 36, 
of sec. TIN, R1OW; surface elevation, T6S, R69W. The twigs may have been 
413 feet above mean sea level; elevation forced under the bone at a later date, for 
of wood sample, 334 feet above mean sea animals congregated at a spring flowing 
level. Deposits reported at this depth in from the Laramie formation at this site 
nearby wells are fine-to-coarse sand, with from Kansan time to a.p. 1900. W-273: 
fine gravel. These deposits are considered charcoal from Anathermal alluvium ex- 
to be Recent alluvium. W-243: species posed in an arroyo at the foot of the 
of ash wood obtained from 100 to 110 mountains in SWY%4SW'% sec. 24, T7S, 
feet below flood plain in a Ranney col- R69W. Alluvium of Anathermal and late 
lector well that was dug 80 feet from the Recent age separated by the Altithermal 
river at Hartford, Madison County. Lo- soil. W-272: charcoal from Anathermal 
cation: NEY4ZNEYSW% sec. 33, T5N, colluvium exposing an Archaic culture 
ROW; surface elevation is 424 feet (about 6000 years +) exposed in Lykins 
above mean sea level; elevation of wood shale in the SE%4SE™% sec. 11, T7S, 
sample, 325 feet above mean sea level. R69W. Here the Altithermal soil is de- 
Dated as “older than 24,000 years” veloped on the Anathermal colluvium 
(sample C-937) by Libby (21). The de- and is overlain by late Recent colluvium 
posit containing the wood is fine-to- on which the late Recent soil is de- 
medium, gravelly sand. This deposit, be- veloped. 
cause of its mineralogic similarity to 
nearby terrace deposits and its difference IV. Archeology 
from shallower alluvium, is believed to A. America 
be of glacial valley train origin. W-292: W-247 Rockway Point, N.Y. Charcoal from 920 + 150 
wood obtained from 85-foot depth dur- hearth at depth of 37 inches in trench 1, 
ing construction of an irrigation well by Clark site, Rockway Point, Waddington 
Thorpe Concrete Well Company west of Township, St. Lawrence County. Found 
Nameoki, Madison County. Location: in course of New York State Science 
1950 feet north and 1800 feet west of Service excavations in July 1954. Site 
the southeast corner of sec. 6, T3N, produced burials of three periods of cul- 
R9W;; surface elevation 425 feet above ture, ranging from late Archaic to late 
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W-291 


W-264 
W-281 


Woodland. Hearth apparently pertained 
to the latest of these cultures. Collected 
by W. A. Ritchie, New York State Mu- 
seum, Albany; submitted by Paul Mac- 
Clintock, Princeton University. 

Isle Royale National Park, Mich. Charred 
log found at 13-foot depth in a prehis- 
toric copper mine. The miners used wood 
fire to heat the rock, then caused spalling 
by throwing water on the heated surface. 
The native copper was then liberated by 
crushing the vein material with stone 
hammers. Represents the connecting link 
between the Stone age and the Metal age 
in this part of the world. Pit elevation, 
790 feet above mean sea level. Submitted 
by R. W. Drier and U. J. Noblet, Michi- 
gan College of Mining and Technology, 
Houghton. 

B. Europe 

German reindeer antlers. A. Rust and H. 
Schwabedissen made available a series of 
reindeer antlers from various German 
Paleolithic sites: these represent the only 
samples on hand pertaining to the glacial 
history of Europe. Deer antlers seemed 
extremely promising as reliable material 
for dating, for they are much richer in 
organic matter than ordinary bone, and 
exchange or intrusion of foreign carbon 
did not seem probable. The possibility of 
isotope fractionation was checked by two 
carbon-13 determinations made through 
the courtesy of H. Craig, University of 
Chicago, giving a § C”™ relative to the 
Chicago standard equal to — 22.02 per 
mil and — 19.60 per mil for samples 
W-264 and W-266, respectively. Com- 
pared with the average for modern wood 
of — 25.0 per mil, this indicates a car- 
bon-14 concentration higher in the ant- 
lers by 1 percent. In order to correct for 
this, 120 years was added to the measured 
age of each sample. Some of these car- 
bon-14 measurements were the most ac- 
curate ones ever made in this age range 
(with the possible exception of the wood 
from Two Creeks) because of the long 
counting times of 2 days in each of 2 
counters, the perfect stability of the coun- 
ters, and the supplementary information 
on carbon-13 concentrations. Some of the 
samples were completely dissolved in 
HCl; others were only washed super- 
ficially with HCl leaving a trace of car- 
bonate in the antler. However, all the 
antler samples gave dates younger than 
those that were anticipated from their 
stratigraphic positions. The-dates on the 
Upper Magdalenian samples (W-266, 
W-267, and W-269) according to H. 
Schwabedissen, are too young for arche- 
ologic correlation. Possible sources of 
contamination in reindeer antlers will 
have to be investigated further: The 
antlers may have sunk down, providing 
dates younger than the enclosing soft 
sediments. 

Meiendorf, Holstein, Germany. Antlers 
from the Meiendorf type locality of 
Hamburgian Paleolithic from deposits in 
the Meiendorf kettle (about 13 kilo- 
meters northeast of Hamburg). The date 
is slightly more than 3000 years younger 
than had been expected from the gen- 
erally accepted European archeological 
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3310 + 200 


11,790 + 200 
11,870 + 200 


W-262 
W-261 


W-266 


W-269 


W-275 
W-279 
W-277 


W-224 


W-225 
W-226 


chronology and from a previous date of 
the gyttja from the same horizon (sample 
W-172, 15,750+800 yr) (5, p. 487). 
One must assume that either the gyttja 
contained a considerable fraction of older 
washed-in organic matter or that the zone 
suffered postdepositional contamination. 
Collected by A. Rust, Ahrensburg, Hol- 
stein. W-264: antlers washed only super- 
ficially in HCl. W-281: antlers com- 
pletely dissolved in HCI. 

Poggenwisch, Holstein, Germany. Antlers 
dating the same Hamburgian archeo- 
logical culture, but from another kettle 
located near Meiendorf. A_ previous 
gyttja date from this kettle (W-93, 
15,150+350 yr) (4, p. 473) shows a 
discrepancy similar to that shown in the 
dates from Meiendorf. Collected by A. 
Rust. 

Stellmoor, Holstein, Germany. Two ant- 
lers from a third kettle in the same vi- 
cinity; the upper layer dates the Ahrens- 
burg stage of a Mesolithic culture, the 
lower the same Hamburgian Paleolithic 
as that found in the other two kettles. 
Pollen analyses show that the two stages 
were separated by the Allered fluctua- 
tion. Collected by A. Rust. W-262: 
Ahrensburg horizon; expected to be of 
younger Dryas age; W-261: Hamburgian 
horizon, same as the afore-mentioned 
Meiendorf and Poggenwisch kettles. 
Munzingen, near Freiburg, Germany. 
Antler from a Magdalenian open site, 
buried under 4 meters of loess. Believed 
to date middle or younger Magdalenian. 
Collected in 1915 by A. Podtberg; sub- 
mitted by H. Schwabedissen, Schleswig, 
Schloss Gottorp, Germany. 

Kneigrotte, near Dobritz, Thuringen, 
Germany. Antler from a cave rich in 
Magdalenian implements. Should date 
from late Magdalenian time. Collected 
by M. Richter, submitted by H. Schwa- 
bedissen. 

Petersfels, near Enge (Hegan) Baden- 
Wurttemberg, Germany. Antler from 
Magdalenian cave site, correlated with 
late Magdalenian. Collected by E. Peters ; 
submitted by H. Schwabedissen. 
Bockstein-Hihle, Lonetel, Baden-Wurt- 
temberg, Germany. Three antler samples 
coming from different layers in the cave, 
all supposedly associated with Aurigna- 
cian implements. The samples were too 
small for preparation of regular amounts 
of CsH, and the gases prepared had to 
be diluted by twice the amount of dead 
C:H: to make determinations possible. 
Hence, the errors are about 3 times the 
normal ones. Collected by R. Wetzel, 
submitted by H. Schwabedissen. W-275: 
upper horizon. W-279: middle horizon, 
well dated archeologically. W-277: lower 
horizon, transitional to Mousterian. 

C. Asia 

Kara Kamar, Afghanistan. Kara Kamar 
is a Paleolithic rock shelter 8 miles north 
of Haibak on the north flank of the Hindu 
Kush Mountains. A 4.5-meter  sec- 
tion in the excavation trench, below a 
surficial dung layer, consisted of a chalky 
dust bed containing sherds of wheel- 
made pottery underlain by a layer of 
brown earth containing a Paleolithic 
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blade assemblage (Culture I). The “Ghassulian” culture, generally dated in 
brown earth was underlain by a thick the fourth millenium B.c., and represents 
loess section containing two distinct oc- the passage from the Stone Age to the 
cupation horizons (Cultures II and III). Bronze Age. Collected by M. Dothan 
A second brown earth containing scat- and submitted by I. Ben-Dor, both from 
tered implements (Culture IV) was the Department of Antiquities, State of 
found beneath the loess directly over- Israel. 
lying the bedrock floor. No evidence of D. Africa 
Neolithic occupation was found. Col- W-283 Lake Edward, Belgizn Congo. Shells 21,000 +500 
lected by C. S. Coon and H. W. Coulter, W-284 from the Ishango terrace on the north 3000 + 200 
University of Pennsylvania. W-224: A-5 shore of Lake Edward, from a horizon 
immediately beneath the upper brown containing a unique Mesolithic (?) cul- 
earth; remarkably, the next younger ture of human remains, mammals, and 
sample from this site, but from a dif- fish bones; stone artifacts; bone points 
ferent trench, dated by E. Ralph (22) and bone harpoons; pestles and grind- 
showed an age of only 10,580 + 720 years stones. Overlain by tuffs from volcanos 
(sample P-53). W-225: C-11 from cul- situated at Katwe. From climatic consid- 
ture layer III in the loess section. W-226: erations, sample was thought to be of 
B-9 from culture layer III in the loess Mankato age. Collected by J. DeHein- 
section. zelin, Institut Royal des Sciences Na- 
W-245 Beersheba, Palestine. Charcoal from ex- 5280+ 150 turelles de Belgique, Brussels, Belgium. 
cavations on the site of an agricultural W-283: shells from culture horizon. A 
settlement in the Negev area on the out- possible explanation for this very unusual 
skirts of Beersheba, (Khirbet Beytar) age for a Mesolithic culture might be 
southern Palestine. The charcoal was that Lake Edwards received an addi- 
found in silo No. 50 in the lowest level, tion from CO.-carrying water from min- 
undisturbed and uncontaminated. Three eral springs connected with the nearby 
levels of settlement were discovered; the volcanos, which were active at the time 
upper level contained mostly rectangular the shells grew. W-284: modern shells 
buildings, the second, the foundations of collected from present beach. This age 
a large round building, and the lowest also indicates an addition of old carbon. 
level, mostly subterranean dwellings and On this basis, we can conclude only that 
silos. The material remains point to a sample W-283 has a maximum age of 
close relationship with the so-called 18,000 years. 
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The whole of modern thought is steeped in science; it has made its way into the works 
of our best poets, and even the mere man of letters, who affects to ignore and despise 
science, is unconsciously impregnated with her spirit, and indebted for his best products to 
her methods. I believe that the greatest intellectual revolution mankind has yet seen is now 
slowly taking place by her agency. She is teaching the world that the ultimate court of 
appeal is observation and experiment, and not authority; she is teaching it to estimate the 
value of evidence; she is creating a firm and living faith in the existence of immutable 
moral and physical laws, perfect obedience to which is the highest possible aim of an 
intelligent being—T. H. Huxtey (Collected Essays, VIII, “Discourses, biological and 
geological,” London, 1893-94, p. 226) 
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A. L. Tatum, 


Practical Pharmacologist 


Twenty-eight years ago Arthur S. 
Loevenhart in a statement to the John 
Simon Guggenheim Memorial Founda- 
tion wrote of Arthur Tatum’s researches, 
“They are of great practical importance 
to mankind, as well as of great theoretical 
interest.” These features characterized 
the lifelong investigations of Arthur 
Lawrie Tatum. Although he was dedi- 
cated to the establishment of sound sci- 
entific principles in relation to drug 
action, he never lost sight of potential 
practical applications, and his interests 
always exhibited a combination of the 
theoretical and the practical. His teach- 
ing at all levels stressed the importance of 
conceptual, rather than detailed, factual 
information. The main theme in his phi- 
losophy of graduate training was develop- 
ment of a student’s ability to think for 
himself. He consistently maintained that 
no amount of time spent in the labora- 
tory could substitute for that spent sitting 
with one’s “feet on the desk.” 

Tatum was born on a farm in Sac 
County, Iowa on 17 May 1884 and at- 
tended first a country school and then 
grammar and high school in West 
Branch, Iowa. During his boyhood he 
worked with his father, a nurseryman, 
and developed an interest in plants that 
persisted as a hobby throughout his life 
His home at all times was filled with 
greenery and flowering plants. 

Tatum started out to be a chemist, 
not a pharmacologist or a student of 
medicine. After his baccalaureate in sci- 
ence at Penn College, Oskaloosa, Iowa, 
in 1905, he continued for 2 years as a 
fellow in chemistry at the University of 
Iowa, earning a master of science degree. 


During the period 1907-10, as instructor 
in chemistry at the University of Colo- 
rado, he became increasingly interested 
in the biological aspects of chemistry. 
As a result he returned to graduate school 
at the University of Chicago where he 
obtained the Ph.D. degree in 1913 and a 
year later the M.D. degree from the 
closely associated Rush Medical College. 
Between 1915 and 1917 he served suc- 
cessively as instructor in physiology at 
the University of Pennsylvania and as 
professor of physiology at the University 
of South Dakota. He was then called 
back to the University of Chicago as as- 
sistant professor of pharmacology and 
held this rank’ until 1925 when he was 
promoted to associate professor. In 1928 
he came to the University of Wisconsin 
as a full professor in the department of 
pharmacology and toxicology, and the 
next year, following the death of Loeven- 
hart, he became head of the department; 
he served in this capacity until his retire- 
ment in 1954. 

Following earlier researches on the 
physiology of the thyroid gland, Tatum 
studied the acute toxic convulsions pro- 
duced by overdosage of cocaine and dem- 
onstrated the effectiveness of the barbitu- 
rates as antidotes. Extending his investi- 
gations, he established that, whereas 
barbiturates were the antidote for cocaine 
poisoning, the reverse was not true. This 
reminded him of one of his early papers 
on picrotoxin, a powerful stimulant of 
the nervous system. Experiments proved 
that his notion was correct; picrotoxin 
was the antidote for barbiturate overdos- 
age. Clinical application soon followed, 
and the drug still enjoys widespread 


usage in the treatment of poisoning pro- 
duced by overdoses of sleeping powders 
containing barbiturate. 

Studies on acute intoxication with bar- 
biturates led Tatum to investigate the 
changes in the central nervous system 
produced by the continued administra- 
tion of several narcotic drugs. His obser- 
vations resulted in the establishment of 
the physiological basis of addiction and 
the ultimate realization that the addict 
is a sick man, not a criminal. 

Shortly after his arrival at the Univer- 
sity of Wisconsin, Tatum decided to con- 
tinue the active program in chemotherapy 
of syphilis initiated by his predecessor. 
At this time, the arsphenamines were 
the best drugs available for the treatment 
of early syphilis. In the course of his in- 
vestigations, however, one of the arsen- 
oxides, which had been discarded on ac- 
count of its marked toxicity, caught his 
attention. As Tatum put it, “We were so 
dumb we didn’t know it was no good, so 
we went ahead and tried it out.” He soon 
demonstrated that the toxicity was paral- 
leled by a greater effectiveness in the 
treatment of syphilis, and the drug 
proved to be much less hazardous than 
the drugs in use at that time. Although 
other arsenicals were developed and em- 
ployed clinically subsequent to the intro- 
duction of this compound, Mapharsen 
(Meta Amino Para Hydroxy Phenyl 
ARSENoxide) remained the drug of 
choice in the treatment of early syphilis 
until the advent of the antibiotics. 

In later years, Tatum became vitally 
interested in the chemotherapy of malaria 
and especially in the fundamental mecha- 
nisms involved in the immune responses 
to the organisms that produce the dis- 
ease. After his retirement and until a 
week prior to his death on 11 November 
1955, he could be found almost every day 
in his laboratory, enthusiastically con- 
tinuing his studies and stimulating his 
colleagues when he paused, as he said, 
“to ask some foolish questions.” The 


questions were always fundamental 
“brain ticklers.” 
Tatum’s contribution to science, 


through both his own work and that of 
his many students, will be a lasting one. 

F. E. Sumeman 
Department of Pharmacology and 
Toxicology, University of Wisconsin, 
Madison 


I know no safe depository of the ultimate powers of society but the people themselves. 
And if we think them not enlightened enough to exercise their control with a wholesome 
discretion, the remedy is not to take it from them, but to inform their discretion by educa- 
tion THOMAS JEFFERSON 
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News of Science 


Smoking, Air Pollution, 
and Lung Cancer 


P. C. Stocks and J. M. Campbell sum- 
marize the results of the first 2 years of 
a 5-year study in England of environ- 
mental histories of persons with and 
without pulmonary cancer in the Brit- 
ish Medical Journal [1955, II, 923 (15 
Oct. 1955) ]. The death rates from cancer 
of the lung, bronchus, and pleura were 
calculated in men between 45 and 74 
years of age, of different smoking habits, 
living in rural, mixed, and urban areas. 
The death rates were then related to 
measurements of 3:4-benzpyrene and 
other carcinogens present in the air in 
the areas studied. Concentrations of 
smoke and sulfur dioxide were deter- 
mined according to standard methods, 
and anthracene, pyrene, fluoroanthrene, 
3:4-benzpyrene, and 1:12-benzperylene 
were quantitatively determined by spec- 
trophotometric techniques. 

It was found that the concentration of 
smoke, 3:4-benzpyrene, other polycyclic 
hydrocarbons, and sulfur dioxide in the 
air rises with increasing urbanization. 
The air concentration of benzpyrene in 
Liverpool was 8 to 11 times that in rural 
areas. This ratio corresponded with the 
estimated mortality ratio among non- 
smokers in those areas. The rural death 
rate from lung cancer increased propor- 
tionately to the number of cigarettes 
smoked per week, and pipe smokers as a 
group ranked with cigarette smokers of 
approximately 25 per week. The city 
death rates exceeded the rural rates, but 
the urban/rural ratio fell from approxi- 
mately 9/1 in nonsmokers to nearly 1 
in heavy smokers. The authors estimate 
that approximately one-half of Liver- 
pool deaths of men from lung cancer 
arise from cigarette smoking, and about 
three-fourths of the remaining half are 
due to a factor only slightly present in 
rural areas. 

All death rates from lung cancer were 
directly proportional to the estimated 
amount of exposure to 3:4-benzpyrene, 
either from cigarette smoke, air pollu- 
tion, or both. Stocks and Campbell sug- 
gest an “urban” factor in the etiology of 
lung cancer, and feel that benzpyrene 
plays a dual part, through cigarettes and 
air pollution. The authors note that their 
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report is presented as an interim com- 
munication and that its indicated conclu- 
sions are far from final. 

W. C. Hueper notes that the total evi- 
dence from epidemiological, clinical, 
and pathological studies indicates that 
lung cancer is caused by several atmos- 
pheric pollutants, rather than a single 
factor, in Public Health Reports [71, 
94 (Jan. 1956) }. He states that the avail- 
able data do not allow determination of 
the relative importance of the various 
recognized respiratory carcinogens in the 
general population, although single car- 
cinogens in the air have been implicated 
in lung cancer in restricted occupational 
groups exposed to well-defined, potent 
carcinogens. 

He feels that the recent alarming in- 
crease in frequency of lung cancer may 
be causally related, in part, to atmos- 
pheric pollutants that are carcino- 
genic, as a by-product of modern indus- 
trial development. A number of general 
environmental and specific occupational 
air pollutants have been implicated in 
the causation of lung cancer, such as 
dusts and fumes of nickel, chromium 
compounds, arsenicals, asbestos, coal tar, 
soot, vapors or mists of isopropyl oil, cer- 
tain cancer-producing petroleum deriva- 
tives, radioactive ores and gases; and 
carcinogens present in gasoline or diesel 
engine exhaust, dust of asphalted roads, 
and carbon black (in automobile tires). 
Numerous epidemiological observations 
strongly suggest that industry-related 
factors have played an important causal 
role in the increase of lung cancers ob- 
served in industrialized countries during 
the last 50 years. 

According to Hueper, there does not 
seem to exist any parallelism between the 
lung cancer death rate and the per capita 
consumption of cigarettes for different 
countries, but the lung cancer death rate 
parallels as closely, or even more closely, 
the rise in production and/or consump- 
tion rates of motor fuel, coal tar, and 
several other carcinogenic substances, or 
the production of asphalted roads, than 
that of cigarettes. He feels that the medi- 
cal evidence supporting a major role 
of cigarette smoking in the causation of 
cancer is inadequate. 

Although the reports of these workers 
are essentially opposed regarding the 


unity or multiplicity of causative agents 
of respiratory cancer among the general 
population, as well as regarding the role 
of cigarette smoking in this disease, cer- 
tain common factors are apparent. The 
identification of more-or-less proved car- 
cinogens in air pollutants and/or in cig- 
arette smoke is becoming increasingly 
correlated with the incidence of lung 
cancer. The qualitative relationship ap- 
pears convincing; the quantitative rela- 
tionship to the estimation of concentra- 
tions of these compounds is of impor- 
tance if the quantification of lung cancer 
incidence can be accurately established 
from reliable pathological observations. 
At present, the latter does appear to cor- 
relate with this incidence, and does sup- 
port the qualitative relationship thereto. 

An interesting and important consid- 
eration is raised by Hueper: that the in- 
dications that tobacco tar contains car- 
cinogenic agents have been derived from 
observations of the skin of a selectively 
inbred strain of hyper-reactive mice, and 
have no equivalent in man. However, the 
finding of Stocks and Campbell that ex- 
posure to 3:4-benzpyrene, whether from 
tobacco smoke or from air pollution, is 
consistently and quantitatively related 
to human lung cancer incidence consti- 
tutes a strongly suggestive piece of evi- 
dence. 

It would appear at present that at least 
one, if not several, carcinogenic com- 
pounds are of etiological significance in 
this disease, and that increasing indus- 
trialization with its by-product of air pol- 
lution is a significant factor in the in- 
creasing evidence of lung cancer. Al- 
though the more quantitative aspects 
have yet to be firmly established, the 
present reports represent somewhat of an 
advance in the direction of clarifying a 
field of investigation that has too fre- 
quently been the subject of extremely 
equivocal or sensational reports.—E.M.L. 


Cosmic Spherules in Deep 
Sea Sediments 


The small magnetic spherules con- 
tained in deep-sea deposits [Science 123, 
1081, 2 Dec. 1955)] continue to interest 
scientists in various parts of the world. 
E. J. Opik (Ireland) considers various 
kinds of evidence for the cosmic source 
of these deep-sea deposits, stressing par- 
ticularly that the frequency of spherule 
diameter distribution extracted from 
samples of deposits obtained by the 
Swedish deep-sea expedition shows ex- 
cellent agreement with theoretical fre- 
quency of micro meteors [Nature 176, 
926 (1955) ]. The large amount of excess 
nickel is rather difficult to reconcile with 
the abundance found in meteorites other- 
wise. Therefore, the possibility that these 
particles in oceanic red clay may have 
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been coprecipitated from sea water can- 
not be completely excluded. However, 
Opik points out that even with this high 
nickel content, the cosmic origin cannot 
be excluded, if one assumes that these 
spherules came from meteoric dust. Fred- 
rickson (Goeteborg) again expresses 
confidence that these small particles in 
the order of 10 to 50 microns in diameter 
are of cosmic origin since they are found 
in such deep-lying deposits [Nature 177, 
32 (7 Jan. 1956)]. That they may be 
artificially produced on the continents 
has been found by analyzing magnetic 
fragments from the air in industrial vi- 
cinities and from experiments carried 
out in the laboratory by burning an iron 
wire in an oxygen flame. Spherules found 
in the uppermost sediment surface may 
have terrestrial origin. But this cannot 
be possible in the case of layers deep be- 
low the surface that are millions of years 
old. 

Petterson proposes that during the 
International Geophysical Year a collec- 
tion of meteoric dust and fragments 
should be made on islands in the Pacific 
Ocean to provide more conclusive evi- 
dence for the origin of these particles. 


AEC Secrecy Policy Challenged 


The Joint Committee on Atomic En- 
ergy recently held hearings on the de- 
velopment, state, and growth of the 
atomic energy industry. A discussion took 
place between Lewis L. Strauss, chair- 
man of the Atomic Energy Commission, 
and Sen. Clinton P. Anderson (D., 
N.M.), when Anderson challenged 
Strauss on the policy for maintaining 
secrecy on scientific advances in the 
peaceful uses of thermonuclear power. 

Strauss pointed out that a peaceful 
thermonuclear reactor could also pro- 
duce the neutrons necessary for weapons, 
therefore the release of information 
might help research “carried on by an 
unfriendly power.” When asked a hypo- 
thetical question about what would hap- 
pen if a college student who did not have 
access to AEC data made a major dis- 
covery concerning neutrons, Strauss re- 
plied that “a man takes his own chances” 
if he publishes without first submitting 
his paper to the AEC for clearance. 

William Mitchell, general counsel for 
the AEC, added that the law constituted 


“no thought control,” but did involve. 


“a restriction on communication of 
ideas” when such ideas touched on na- 
tional security. “He [the hypothetical 
student] is under obligation to treat [his 
discovery] as classified information even 
though it ‘may have originated with 
him.” 

Anderson then commented that he 
now knew why the Federation of Amer- 
ican Scientists has been asking that 
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peaceful thermonuclear work be declassi- 
fied: “There’s an absolute iron curtain 
of thought (and) we didn’t write that 
into law. . . . The ultimate answer is that 
anyone who has a thought must first sub- 
mit it to the AEC to see if they are al- 
lowed to think.” 


Geneva Nuclear Exhibit 


The “Atoms for Peace Exhibit” that 
was displayed in Geneva, Switzerland, 
last summer will be shown in this coun- 
try before it is dismantled. The exhibit 
will be set up in Oklahoma City, Okla., 
where it will be open for about 3 weeks, 
with the showing for the public running 
from 22 Apr. through 29 Apr. Special 
sessions for scientists throughout the 
nation are being arranged, which do not 
conflict with the public exhibition dates; 
conferences are also being planned. 

Civic leaders have contributed $50,000 
to support the assembly and disassembly 
of the exhibit. A group of specially se- 
lected college science instructors and 
professors from Oklahoma A. & M. Col- 
lege and the University of Oklahoma 
will explain the atomic exhibit to visitors. 
These scientists will first be trained by 
representatives who will be sent to Okla- 
homa City from several of the major 
Atomic Energy Commission laboratories. 
Three Oak Ridge scientists will arrive 
beforehand to train demonstrators to 
process uranium. Visitors will see the en- 
tire processing of uranium from ore to 
final material. 


NSF Appropriations 


The Appropriations Committee of the 
U.S. House of Representatives recently 
reported its recommendations on funds 
for the National Science Foundation for 
the fiscal year beginning 1 July. The 
budget had asked for over $41 million; 
the committee recommended nearly $36 
million. This is an increase of about $20 
million over the funds appropriated for 
the current fiscal year. If favorable ac- 
tion is taken on the recommendation by 
both houses of the Congress, travel funds, 
stricken from last year’s budget request, 
will again be available [see “Foreign 
travel,” Science 123, 125 (27 Jan. 
1956) ]. 


Tracing Atmospheric Pollutants 


A method of using special smoke to 
trace paths of pollutants in the atmos- 
phere was described by Frederick G. 
Sawyer and William H. Shallenberger 
in a paper given at the meeting of the 
American Institute of Chemical Engi- 


neers in Los Angeles. 


The tracer material, finely divided 
zinc-cadmium, is fed into a stack that 
disperses it into the air. Sampler devices 
located downwind suck in the air bear- 
ing the tracer smoke, particles of which 
are identified by ultraviolet rays. By 
counting the number of particles col- 
lected per unit time, the concentration 
can be determined. Sawyer said “The 
tracer technique is no panacea, but it is 
the best available means for determin- 
ing air movements and effluent concen- 
tration downwind from an_ emission 
source. As such, it is a valuable tool in 
air pollution abatement programs.” 


Electroluminescence in 


Disordered Zinc Sulfide 


It has been known for some time 
(Destriau, 1936) that some microcrystal- 
line copper-activated zinc sulfide phos- 
phors can be made luminescent by the 
application of alternating electric fields. 
The luminescence is caused by a great 
many very small luminescent regions dis- 
tributed over the surface of the material. 
In recent years this knowledge has been 
of particular interest because of its possi- 
ble relationship to the development of 
special solid-state devices such as TV 
screens and so forth. Short, Steward, and 
Tomlinson of the General Electric Re- 
search Laboratory, Wembley, England, 
discuss electroluminescence in disordered 
zinc sulfide in the 4 Feb. issue of Nature. 

Zinc sulfide exists in two modifications 
—the cubic one and the hexagonal one. 
In both of these electroluminescence has 
been reported. During the past few years 
it has been found that it is possible to 
produce a certain disorder in the hexag- 
onal zinc oxide, a disorder that is de- 
scribed as a “stacking disorder of hex- 
agonal planes.” 

X-ray examination, as well as exami- 
nation under a polarizing microscope, 
shows that there are bands of interference 
color normal to the c-axis, and the lumi- 
nescence streaks observed when a voltage 
is put on the crystal are parallel to these 
bands. Although the streaks of light are 
clearly parallel to the color bands, not 
all the bands have an associated electro- 
luminescence streak. When x-ray pat- 
terns and optical examination suggest a 
more extensive disorder (with an identi- 
cal activation treatment with copper), 
higher apparent brightness is observed 
and the crystals display many more light 
sources in the form of streaks and points, 
again in alignment. As before, parallel 
bands of color appear when the material 
is seen under a polarizing microscope. 

Some of the crystals which display 
blue electroluminescent streaks also 
luminesce under ultraviolet excitation. 
But the ultraviolet luminescence is dis- 
tributed evenly throughout the body of 








the crystals so that these centers must 
be uniformly distributed. It seems, there- 
fore, that a suitable environment of cop- 
per activator, such as that provided by 
boundaries between ordered regions, can 
provide conditions particularly favorable 
for electroluminescence. 


Radio Waves from Jupiter 


Currently four observatories are study- 
ing the radio waves emitted by Jupiter, 
the only planet known to have such an 
activity. The activity may be caused by 
extensive electrical storms in Jupiter's 
atmosphere. 

Studies of the radio waves from 
Jupiter are continuing at the Carnegie 
Institution of Washington, where the dis- 
covery was made last year, at the radio 
observatory at Sydney, Australia, and at 
Ohio State University, where a coordi- 
nated photographic program is under- 
way with the 69-inch reflecting telescope 
of the Perkins Observatory at Delaware, 
Ohio, and at the Central Radio Propa- 
gation Laboratory of the National Bureau 
of Standards, Boulder, Colo. 


Cosmic Ray Activity 


The greatest burst of cosmic ray in- 
tensity ever recorded began at 9:45 
P.M., 22 Feb., University of Chicago 
physicists have reported. The event was 
described as the most outstanding ex- 
ample so far detected of the sun’s pro- 
duction of cosmic ray particles. Onset of 
the outburst was recorded automatically 
in the laboratory of John Simpson, phys- 
ics professor in the University of Chi- 
cago’s Enrico Fermi Institute for Nuclear 
Studies. Balloons carrying apparatus to 
detect and report the cosmic ray out- 
bursts were launched the following day 
by Simpson and by Marcel Schein, pro- 
fessor of physics. The airborne apparatus 
is the first ever to be aloft during a cosmic 
outburst of the present intensity. 


News Briefs 


® Production of argon has soared by 300 
percent in the last 5 years. Its use in 
nonferrous metal fabrication promises to 
keep production rising, according to a 
recent report in Chemical Engineering. 
Argon was of little industrial importance 
till the beginning of World War II. Since 
1950, argon production has jumped from 
55 million to 200 million cubic feet per 
year. 

Argon is used in the cutting and shap- 
ing of nonferrous metals; electric arc 
welding of steel, stainless steel, alumi- 
num, and magnesium; production and 
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fabrication of titanium; and production 
of light bulbs and electronic tubes. In 
several of these uses, argon competes 
with helium; but for some purposes, it 
has become the preferred gas. 

Argon is used in a new technique in a 
mixture with hydrogen for cutting and 
shaping metals and in electric arc weld- 
ing. When argon is used, no slag is 
formed, and high welding speeds, even 
in heavy sections, are possible. Argon 
also is used in the production of titanium. 
It provides the necessary inert blanket 
to protect titanium from the air, where 
it could react readily with oxygen and 
nitrogen; it also protects titanium sponge 
from contamination during production 
and melting in the electric furnace. 


®The American Astronomical Society 
has joined the Scientific Manpower Com- 
mission as a nominating agency, an- 
nounced John S. Nicholas, 1956 president 
of thé commission and Yale University 
biologist. This brings the number of so- 
cieties sponsoring the commission to 10, 
representing more than 200,000 U.S. 
scientists in the fields of agriculture, as- 
tronomy, biology, geology, mathematics, 
physics, and psychology. AAAS members 
chosen to serve with 18 other commis- 
sioners are Freeman D, Miller, (Univer- 
sity of Michigan) and Frank Bradshaw 
Wook (University of Pennsylvania). 

Other new members of the commission 
are C,’Loyal W. Swanson (Connecticut 
Agricultural Experiment Station) and 
John E. Foster (University of Maryland) 
both representing the policy committee 
for Scientific Agricultural Societies, 


"In a research project sponsored by the 
National Science Foundation, Charles L. 
Hosler, associate professor of meteorol- 
ogy at Pennsylvania State University, is 
seeking to determine when ice crystals 
become snowflakes. He has found that 
ice crystals will stick together to form 
snowflakes at temperatures between — 13° 
arid +32°F, The cohesive quality of the 
ice crystals is important in the formation 
of snow since the snowflakes must be 
heavy enough to fall from the clouds. 
Hosler points out that as the mercury 
declines toward the — 13° mark, the crys- 
tals gradually lose their ability to stick 
together. As a result, the snow is “drier” 
and does not pack as well. 


® The Commonwealth Scientific and In- 
dustrial Research Organisation of Aus- 
tralia has announced the discovery of a 
new source of reserpine, a tranquilizing 
drug used in the treatment of mental 
disease and high blood pressure. The 
source is a small tree, Alstonia constricta, 
commonly called bitter bark, which 
yields as much reserpine on extraction 
as any known plant. 





® The name of the Santa Fe Operations 
Office of the U.S. Atomic Energy Com- 
mission will be changed to the Albu- 
querque Operations Office effective 2 
Apr. 1956. The Albuquerque Operations 
Office has field responsibility in the com- 
mission’s weapons program and has been 
administered from Albuquerque, N.M.., 
since 1951. It was formerly located at 
Los Alamos, N.M., but has never been 
located in Santa Fe, but during Werld 
War II, for security reasons, the project’s 
address was Post Office Box 1663, 
Santa Fe, N.M. 


#A large radio telescope to survey the 
skies of the southern hemisphere will be 
built in Australia. The project is aided 
by a 3-year grant of $250,000 from the 
Rockefeller Foundation. 

What is said to be the world’s largest 
reflecting-type radio telescope has been 
designed, and will be built, by the elec- 
trical engineering department of Ohio 
State University. Part of the construc- 
tion costs will be covered by a grant of 
$48,000 from the National Science Foun- 
dation. The telescope, which will be lo- 
cated near Perkins Observatory on land 
provided by Ohio Wesleyan University, 
will be some 700 feet long and 75 feet 
high. 


® The basic causes of aircraft nosewheel 
shimmy, which have eluded aeronautical 
engineers for more than 30 years, have 
been uncovered by a scientist of the Air 
Research and Development Command. 
William J. Moreland, chief of the me- 
chanics research branch of the Aero- 
nautical Research Laboratory at the 
Wright Air Development Center, devel- 
oped a mathematical formula that accur- 
ately determined the causes of shimmy 
on all the aircraft on which it was ap- 
plied. According to his theory, any one 
of 15 parameters, or a combination of 
them, can induce shimmy. A nosewheel 
model, on which all the conditions affect- 
ing the nosewheel’s structure and opera- 
tion could be varied, was constructed by 
WADC and used to validate the theory. 
Full-scale tests on aircraft later con- 
firmed Moreland’s findings. 

One prediction of the theory was that 
the pneumatic tire, instead of being the 
basic cause of shimmy, as was previously 
thought, in most cases actually exerts a 
stabilizing influence. Further, the theory 
predicted that the fundamental cause of 
the more violent forms of the instability 
could be found in the supporting struc- 
ture. 


®The U.S. Public Health Service re- 
cently released the first poliomyelitis vac- 
cine to be prepared under a new process 
that involves the use of ultraviolet radia- 
tion in addition to the use of heat and 
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formaldehyde to inactivate the virus par- 
ticles in the vaccine. Approval of the 
process, which was developed by Parke 
Davis and Co., will permit an increase 
in the supply of vaccine for use during 
the 1956 program of inoculations. 


®A small, easily carried water-vapor 
analyzer—so sensitive that it can detect 
one drop of water in the air of an aver- 
age size room—was described by Fred- 
erick A. Keidel of Du Pont’s Engineer- 
ing Research Laboratory at the Pittsburgh 
Conference on Analytical Chemistry and 
Applied Spectroscopy on 27 Feb. Ap- 
proximately 10 times as sensitive as the 
best existing water analysis techniques, 
the new instrument will precisely meas- 
ure concentrations of less than 1 part per 
million in flowing samples. Desert air, 
dry as it is, normally contains 10,000 
parts per million of water. 


Scientists in the News 


JOSEPH SLEPIAN, associate direc- 
tor of the Westinghouse Research Labo- 
ratories since 1938, retired after 40 years 
of service with Westinghouse. Slepian is 
credited with three especially important 
developments that have had far-reaching 
effects on the transmission and distribu- 
tion of electric power. In the early 1920’s 
he conceived the Autovalve lightning ar- 
rester, an arrangement of silicon carbide 
and clay disks that conducts high-voltage 
lightning currents to the ground without 
loss of the lower-voltage electricity nor- 
mally flowing through a power line. A 
few years later, Slepian was chiefly re- 
sponsible for the theoretical study and 
development of the De-ion circuit 
breaker, a device that pioneered high- 
speed methods of extinguishing arcs in 
electric power systems. 

In 1932, he developed the ignitron 
rectifier, a device for changing large- 
scale alternating current into direct cur- 
rent. Slepian received his degree in 
mathematics from Harvard University. 

During World War II, Slepian carried 
on research at Berkeley, Calif., on the 
separation of uranium isotopes for the 
atom bomb project. He also served as a 
consultant to the Office of Scientific Re- 
search and Development and with the 
War Production Board. 


TAKERU HIGUCHI, professor of 
pharmacy at the University of Wiscon- 
sin, was honored at the Philadelphia Col- 
lege of Pharmacy and Science on 29 Feb. 
when he received the citation of the Rho 
Chi Society. Following the presentation 
dinner, he delivered the Julius W. 
Sturmer memorial lecture on the subject 
“The empiric versus the scientific in 
pharmaceutical research.” 
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BARRY J. ANSON, a member of the 
medical faculty at Northwestern Univer- 
sity for 30 years, has been named chair- 
man of the university’s department of 
anatomy. At the close of the academic 
year he will succeed LESLIE B. AREY, 
who will continue at Northwestern in a 
teaching and research capacity. Anson, 
who also will receive the Robert Laugh- 
lin Rea professorship in anatomy, is 
known for his research on the anatomy of 
the ear and the embryonic development 
of the ear before birth. 


RAYMOND STEVENS has been 
elected president of Arthur D. Little, 
Inc., Cambridge, Mass., where he has 
been a vice president since 1930. He has 
directed the expansion of the company’s 
scientific activities into various fields, 
such as operations research. 

In May the American Instiute of 
Chemists will present its gold medal to 
Stevens for his contribution to the “wider 
understanding of the essential procedures 
for the management and operation of 
industrial research.” He will succeed 
EARL P. STEVENSON, who is now 
A.D.L. board chairman. 


EMANUEL SUTER of Harvard Uni- 
versity has been appointed head of the 
department of microbiology at the Uni- 
versity of Florida College of Medicine: 
A Markle scholar in medical science, 
Suter’s teaching background has been 
that of a special course on representa- 
tion of bacteriology and immunology. 


ROGER G. BATES of the National 
Bureau of Standards has won the Hille- 
brand award of the American Chemical 
Society’s Washington section in recogni- 
tion of his work in electrochemistry. The 
award was presented on 8 Mar. at a 
special dinner at which HERBERT S. 
HARNED, professor of physical chem- 
istry at Yale University, gave the prin- 
cipal address. 


EDWIN H. LAND, president of the 
Polaroid Corporation, Cambridge, Maass., 
has been appointed a fellow of the 
School for Advanced Study at Massa- 
chusetts Institute of Technology, where 
he will be a part-time visiting professor. 


.He is the first fellow to be appointed to 


the new school, which will be inaugu- 
rated next fall. The school is being estab- 
lished to provide a means for the infor- 
mal and intimate association of visiting 
scholars from all over the world with 
members of the M.I.T. faculty. 


NORMAN HACKERMAN, a profes- 
sor of chemistry at the University of 
Texas, has been named recipient of the 
1956 Whitney award of the National As- 
sociation of Corrosion Engineers. 


JAMES G. HORSFALL, plant path- 
ologist and director of the Connecticut 
Agricultural Experiment Station, New 
Haven, leaves for New Zealand on 29 
Mar. to consult with growers and scien- 
tists at the invitation of the New Zealand 
Fruitgrowers Federation, Ltd. He will 
return to this country by way of Aus- 
tralia, India, Austria, Germany, Holland, 


Italy and England. 


WALTER REUTHER, former head 
of the department of horticulture at the 
University of Florida, has joined the 
staff of the University of California Cit- 
rus Experiment Station, Riverside, as 
chairman of the department of horti- 
culture. 


DETLEV W. BRONK, president of 
the Rockefeller Institute for Medical Re- 
search, received the $1000 Priestley 
award of Dickinson College on 22 Mar. 


HERBERT HOOVER, JR., Under 
Secretary of State, will receive Columbia 
University’s Kemp medal “for distin- 
guished service in geology” on 30 Mar. 
Hoover has supervised oil and mineral 
exploration in many parts of the world. 
He invented equipment used in the 
search for petroleum and adapted the 
spectrograph so that it could be used to 
detect the presence of gas, often an in- 
dication of oil deposits. 


RAGNAR GRANIT, head of the de- 
partment of neurophysiology at the No- 
bel Institute in Stockholm, Sweden, re- 
cently visited New York for 2 weeks to 
give a series of lectures at the Rockefeller 
Institute. 


Five scientists have left this country for 
a 4-week trip in the U.S.S.R. The trip 
was arranged by the U.S. Public Health 
Service at the request of the Department 
of State. Last month a team of Soviet 
scientists concluded a month-long visit 
in the United States. The men who have 
just departed are as follows: 

KARL F. MEYER, director of the 
Hooper Foundation and professor of ex- 
perimental pathology at the University 
of California Medical Center, San Fran- 
cisco. 

JOHN R. PAUL, professor of preven- 
tive medicine at the Yale University 
School of Medicine. 

RICHARD E. SHOPE, member of 
the Rockefeller Institute and a specialist 
in virus disease epidemiology. 

COLIN M. MACLEOD, professor of 
microbiology at Bellevue Medical Cen- 
ter, New York University. 

MICHAEL B. SHIMKIN, chief of 
the biometry and epidemiology branch 
of the National Cancer Institute, Be- 
thesda, Md. 











WILBUR E. KELLEY, former man- 
ager of the New York Operations Office 
of the U.S. Atomic Energy Commission, 
and since 1953 vice president in charge 
of engineering for Catalytic Construc- 
tion Company, Philadelphia, Pa., has 
been elected president of the Walter 
Kidde Nuclear Laboratories, Inc., Gar- 
den City, N.Y. He succeeds HENRY K. 
NORTON, president since the com- 
pany’s formation in 1952, who will con- 
tinue as a member of the board of di- 
rectors. 


HOMER W. SMITH, chairman of 
the department of physiology at New 
York University College of Medicine, de- 
livered the annual Jean Redman Oliver 
lecture at the State University of New 
York College of Medicine in Brooklyn 
on 15 Mar. He discussed “The develop- 
ment of modern renal physiology.” 


HUGH C. LONGUET-HIGGINS, 
professor of theoretical chemistry at the 
University of Cambridge, Cambridge, 
England, has been named Arthur D. 
Little visiting professor of chemistry at 
the Massachusetts Institute of Technol- 
ogy for the spring semester. During his 
stay at M.I.T., he will deliver a series of 
special lectures on the application to 
chemistry of modern physical theories of 
atomic and molecular structure. 


ALEX J. STEIGMAN, chairman of 
the department of pediatrics, University 
of Louisville, has been appointed special 
consultant to the Communicable Disease 
Center of the Public Health Service, 
Department of Health, Education and 
Welfare. 


RICHARD JOHN BING, professor 
of experimental medicine and of clinical 
physiology, and director of the cardiac 
clinic at the Medical College of Ala- 
bama, has been appointed chief of the 
Washington University Medical Services 
at the Veterans Hospital and professor 
of medicine at the Washington Univer- 
sity School of Medicine. 


ARNOLD M. SMALL, former head 
of the human factors division at the 
Navy Electronics Laboratory, has ac- 
cepted a position with Convair, a divi- 
sion of General Dynamics Corporation, 
San Diego, Calif., as head of reliability 
and human engineering functions in the 
engineering department. 


HENRY W. BROSIN, director of the 
Western Psychiatric Institute and Clinics 
and professor and chairman of the de- 
partment of psychiatry, University of 
Pittsburgh School of Medicine, is spend- 
ing a sabbatical year at the Center for 
Advanced Study in the Behavioral Sci- 
ences, Stanford, Calif. 
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RAYMOND T. BOWMAN was sworn 
in 28 Feb. as representative of the United 
States on the Statistical Commission of 
the United Nations. Since April 1955, 
Bowman has served as assistant director 
for Statistical Standards, Bureau of the 
Budget. 


WILLIAM von FISCHER, for the 
past 8 years head of the department of 
chemistry and chemical engineering at 
Case Institute of Technology, has been 
appointed coordinator of research and 
development for the Glidden Company, 
Cleveland, Ohio. Fischer, who is the edi- 
tor of Paint and Varnish Technology 
and coeditor of Organic Protective Coat- 
ings, will assume his new position at the 
close of the present academic year. 


ARTHUR A. BAKER has been made 
associate director for the U.S. Geological 
Survey. Baker has served as administra- 
tive geologist in the office of the director 
since June 1953 and has served with the 
Geological Survey continuously since 
1921. 


CHARLES S. HANES, professor of 
biochemistry at the University of To- 
ronto, has been appointed Walker-Ames 
professor in the department of biochem- 
istry, University of Washington (Seat- 
tle), during the spring quarter of 1956. 
Hanes will deliver a series of advanced 
lectures dealing with enzymatic transfer 
reactions, mechanism of enzyme action, 
and the cytological localization of en- 
zymes. 


Recent lecturers at the medical school 
of Washington University in St. Louis 
include the following. 

HARRY GRUNDFEST, associate 
professor of neurology at the College of 
Physicians and Surgeons, Columbia Uni- 
versity, delivered the first George H. 
Bishop lecture in Experimental Neurol- 
ogy on 24 Feb. He discussed “Bio- 
electricity in the nervous system.” 
Bishop, in whose honor the lecture has 
been established, is professor emeritus 
and lecturer in neurophysiology at Wash- 
ington University School of Medicine. 

HUGO THEORELL, chairman of 
the biochemistry department at the No- 
bel Institute in Stockholm, Sweden, dis- 
cussed “Kinetics and equilibria in flavo- 
proteins” on 7 Mar. in a lecture spon- 
sored by the department of biochemistry. 
Theorell won the 1955 Nobel prize in 
medicine for research on enzymes. 

SIDNEY G. MARGOLIN, professor 
of psychiatry at the University of Colo- 
rado School of Medicine, delivered the 
third annual E. Van Norman Emery me- 
morial lectures 13 Mar. on the subjects 
“Influence of psychophysiological states 
on pathophysiology” and “Psychology of 
supportive therapy.” 


HERBERT E. SILCOX has been ap- 
pointed technical director of the chemical 
division of Merck and Company. He will 
be responsible for research and develop- 
ment on processes for existing chemical 
products, for product application re- 
search and technical service, and for 
chemical control. He will direct the ac- 
tivities of all laboratories serving these 
functions at the chemical division head- 
quarters at Rahway and at the division’s 
various plants. 


Recent Deaths 


ANDRE J. CIPRIANI, Deep River, 
Ontario, Canada; 47; research director 
of the biology division of the Chalk River 
Atomic Energy Plant; 23 Feb. 

MARIE H. GLENNON CHARLIER, 
Chester, N.J.; 43; medical geographer; 
former professor at Finch College; 20 
Feb. 

HENRY E. CRAMPTON, New York; 
81; professor emeritus of zoology at Bar- 
nard College; former curator at the 
American Museum of Natural History; 
26 Feb. 

ARNOLD H. KNAPP; New York; 86; 
professor emeritus of ophthalmology at 
Columbia University; 29 Feb. 

ELMER MERRILL, Jamaica Plains, 
Mass.; 79; Arnold professor of botany 
emeritus and former director of the 
Arnold Arboretum of Harvard Univer- 
sity; director of the New York Botanical 
Garden and professor of botany at Co- 
lumbia University 1930-35; first Amer- 
ican botanist to receive the Linnean So- 
ciety medal from the Linnean Society 
of London; vice president of AAAS sec- 
tion G in 1931; 25 Feb. 

GERRIT S. MILLER, JR., Washing- 
ton, D.C.; 84; retired curator of the di- 
vision of mammals at the Smithsonian 
Institution; recipient of the Joseph Leydy 
Medal for distinguished research in the 
natural sciences; 24 Feb. 

JOHN PATTERSON, Toronto, On- 
tario, Canada; 84; retired chief of the 
Meteorological Service of Canada; for- 
mer president of the American Meteor- 
ological Society; 22 Feb. 


Education 


™An academic program in solid-state 
science and technology, leading to the 
degrees of master of science and doctor 
of philosophy, has been set up at Syra- 
cuse University. 


™=The Washington University Child 
Evaluation Clinic began operation 1 
Feb., primarily for the diagnosis and 
guidance of mentally retarded children. 
The clinic is supported by funds from 
the Children’s Research Foundation and 
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the Association for Retarded Children, 
together with funds from the United 
Fund given through the association. 


®™Boston College will offer a special 
2-week intensive course in modern indus- 
trial spectrography at Chestnut Hill, Bos- 
ton, Mass., from 16-27 July. The course 
is especially designed for those chemists 
and physicists from industry who want 
to learn the techniques of emission spec- 
troscopy as an analytic tool. 

Information about the course may be 
obtained from Professor James J. Dev- 
lin, Physics Department, Boston College, 
Chestnut Hill 67, Mass. 


®Future physicians of the Chonnam 
University Medical College in Kwangju 
City, South Korea, will be offered the 
latest methods in American medical edu- 
cation when a group of 5 young Korean 
doctors complete their special training at 
New York University-Bellevue Medical 
Center and return to the faculty of 
Chonnam University in June. 

The doctors were brought to this coun- 
try by the American Korean Foundation. 
This program is the first of a series that 
will bring groups of teaching physicians 
to this country from Korean medical 
schools, 


® The U.S. Atomic Energy Commission 
has authorized the design and develop- 
ment of a high-energy particle accelera- 
tor of advanced design by the Midwest- 
ern Universities Research Association. 
It is hoped that the machine will be the 
finest and most powerful in the world 
at the time of its completion. Features 
of the design, including the voltage and 
beam intensity, have not yet been defi- 
nitely determined. MURA has the fol- 
lowing universities as associated mem- 
bers: University of Chicago, University 
of Illinois, University of Indiana, Uni- 
versity of Iowa, Iowa State College, 
University of Minnesota, Northwestern 
University, Notre Dame University, 
Ohio State University, Purdue Univer- 
sity, Washington University (St. Louis, 
Mo.), and University of Wisconsin. 

A five-man planning committee for 
the project has been named by the in- 
stitutions. Frederick Hovde, president 
of Purdue, is chairman, and members 


are Virgil Hancher, president of the . 


University of Iowa; Alfred W. Peterson, 
vice president for business and finance, 
University of Wisconsin; Herbert O. 
Farber, comptroller, University of Illi- 
nois; and John H. Williams, professor of 
physics, University of Minnesota. 


"The low temperature laboratory at 
the University of Chicago is to have new 
quarters. A $440,000 addition is to be 
built onto the present Institute for the 
Study of Metals, of which the laboratory 
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is a part. The low temperature laora- 
tory, which is under the direction of 
Earl A. Long, professor of chemistry, 
has a production line for liquefying hel- 
ium that can produce seven or eight 
quarts of helium per hour. 


® The Institute of Mathematical Sciences 
of New York University offers temporary 
memberships to mathematicians and 
other scientists holding the Ph.D. degree 
who intend to study and conduct research 
in the fields in which the institute is 
active. These fields include functional 
analysis, ordinary and partial differential 
equations, mathematical physics, fluid 
dynamics, electromagnetic theory, num- 
erical analysis and digital computing, 
and various specialized branches such as 
group theory, topological methods of 
analysis, hydromagnetics, and reactor 
theory. 

The temporary members will have 
complete freedom to select their own 
activities. They may participate in the 
advanced graduate courses, research 
seminars, and research projects of the 
institute and will have the opportunity 
to use computational facilities. The tem- 
porary members will receive a stipend 
commensurate with their status. Mem- 
bership will be awarded for 1 year, but 
may be renewed. Special arrangements 
can be made for applicants who expect 
to be on leave of absence from their in- 
stitutions. Requests for information and 
for application blanks should be ad- 
dressed to the Membership Committee, 
Institute of Mathematical Sciences, 25 
Waverly Place, New York 3. 


Grants, Fellowships, and Awards 


"Nominations for the fifth Kimble 
Methodology research award are being 
accepted until 1 June. This award, which 
gives recognition to the application of 
scientific knowledge to the public health 
laboratory, was established by the Kim- 
ble Glass Company of Toledo, Ohio 
(subsidiary of the Owens-Illinois Glass 
Company) and is sponsored by the Con- 
ference of State and Provincial Public 
Health Laboratory Directors. The $500 
award and silver plaque will be pre- 
sented at the annual meeting of the con- 
ference to be held in Atlantic City, N.J., 
in November. 

The candidate’s work to be considered 


‘for nomination should be either (i) a 


fundamental contribution which serves 
as a baseline for development of diag- 
nostic methods that fall within the prov- 
ince of the public health laboratory; or 
(ii) the adaptation of a fundamental 
contribution to make it of use in a diag- 
nostic laboratory. To be eligible the work 
must have been completed within the 
preceding 5 years. However, a series of 


investigations on a given subject which 
extends into the 5-year period will be 
eligible even though the first study in the 
series may have been completed earlier. 

Nominations may be made by the 
authors, their associates, or by others. 
Documentary evidence, and so forth, 
should not be signed by the nominator. 
However, the nomination should be ac- 
companied by a letter of transmittal. All 
nominations should be sent to Dr. 
Thomas S. Hosty, Bureau of Labora- 
tories, Alabama State Department of 
Health, Montgomery 4, Ala. 


"The Catholic Institute for Social- 
Ecclesiastical Research (Netherlands 
branch office of the International Catho- 
lic Institute for Social Research) has an- 
nounced a $5000 international essay con- 
test on the population problem of under- 
developed areas. The contest is being 
supported by the Netherlands daily 
Catholic paper De Volkskrant. The ques- 
tions that are to be dealt with in a manu- 
script of at least 50,000 words are as fol- 
lows: 

1) What social, economic and cultural 
means can be employed to ensure that 
during the development of the economi- 
cally and technically underdeveloped 
areas changes in the social structure will 
not result in religious and moral disinte- 
gration, but that the communities in 
question will be guided towards a social 
structure satisfying the requirements of 
complete human well-being? 

2) Assuming that the population in- 
crease in these areas will be so rapid as 
to cast doubts on the efficiency of the 
means suggested as a solution for No. | 
above, how can the population growth 
itself be influenced to the extent neces- 
sary to guarantee the effectiveness of 
these means? 

Manuscripts, which must comply with 
the requirements of Catholic principles 
and at the same time offer a scientific 
solution to the problem set, must be sub- 
mitted before 1 June 1957. 

Members of the jury of award are as 
follows: Prof. Fernando Bastos de Avila 
(Rio de Janeiro); Prof. Colin Clark 
(Oxford); Prof. William Gibbons (Balti- 
more); Mr. Beltie Shah Gilani (New 
Delhi) Msgr. John O’Grady (Washing- 
ton); Mr. Paul David Kidaha Makwaya 
(Dar-es-Salaam); Prof. H. H. Knaus 
(Vienna) ; Canon Prof. Jacques Leclercq 
(Louvain); Prof. S. de Lestapis (Paris) ; 
Prof. J. Mertens (Rome); Prof. Ludwig 
Neundorfer (Frankfurt); Prof. A. Old- 
endorff (Nijmegen); Mr. Tatsuki Saka- 
moto (Tokyo); Dr. Joh. Schauff (Ge- 
neva); Prof. G. H. L. Zeegers (The 
Hague). Further information may be 
obtained from Prof. G. H. L. Zeegers, 
Catholic Institute for Social-Ecclesiasti- 
cal Research, 28-30 Paul Gabrielstraat, 
The Hague, Netherlands. 
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In the Laboratories 


® The Du Pont Company has announced 
that its new isocyanates plant at. Deep- 
water Point, N.J., is now in production. 
The facility can produce 25 million 
pounds of organic isocyanates a year. 
These chemicals, used in combination 
with other compounds, form rubberlike 
or plasticlike materials with potentially 
wide use in such fields as building, trans- 
portation, upholstery, and insulation. 


"The Vitro Corporation of America, 
New York, has announced that it has ob- 
tained a preliminary study contract from 
the Government of India for a large 
heavy water and nitrogen fertilizer plant 
to be built in the Bhakra-Nangal area 
of North India on the Sutlej River. This 
is the corporation’s first foreign nuclear 
contract. 


®Corning Glass Works has announced 
the establishment of two new depart- 
ments in its Research and Development 
Division. Raymond O, Voss has been ap- 
pointed manager of the newly created 
ceramic research department, which 
will be devoted to the development of 
new ceramic materials. 

Jean P. Williams has been named 
manager of the new technical services 
department. Primary responsibility of 
this group will be analysis and interpre- 
tation of the physical and chemical char- 
acteristics of glass and its ingredients. 


® The Ramo-Wooldridge Corporation of 
Los Angeles, Calif., has announced plans 
for the erection of an electronics manu- 
facturing plant in Littleton, Colo., near 
Denver. The firm has purchased a 640- 
acre tract on which ground will be 
broken in May or June for the first struc- 
ture of 172,000 square feet. The new 
facility, if utilized to full capacity, will 
accommodate 1500 employees. 

Initially the Colorado factory will 
produce electronic systems for the mili- 
tary, such as fire control systems for mili- 
tary aircraft, radar systems, electronic 
computers, or advanced communications 
equipment. Later, the company also ex- 
pects to produce automation and data 
processing equipment for commercial 
clients. 


®A reactor development laboratory has 
been completed at Battelle Institute, Co- 
lumbus, Ohio. The laboratory is the 
second major unit in the institute’s new 
Atomic Energy Center and is the first 
private installation of its kind available 
for direct research on atomic power 
plants. 

The new unit is a critical assembly 
laboratory that will be used to study the 
design and construction of reactors for 
electrical power plants. It will be used 
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also for research on atomic engines, for 
aircraft, ships, and other means of aerial, 
land, and water transport. The facility is 
expected to be particularly useful to in- 
dustry in making full-scale models of 
experimental reactor designs. 


® Formation of the Ultrasonic Manufac- 
turers Association has been announced. 
Representatives of 22 manufacturers in 
this new field organized the association 
to promote dissemination of sound and 
accurate information about ultrasonic 
equipment and its applications. 

UMA will assist the industry to adopt 
ethical practices in sales, publicity, and 
advertising. In addition, UMA will aid 
its members to secure clear rulings from 
Government agencies such as the Federal 
Communications Commission. Officers 
of the Association are: pres., W. C. Pott- 
hoff of Aeroprojects, Inc.; v. pres., Stan- 
ley R. Rich of the General Ultrasonics 
Company; sec., Norman Branson of 
Branson Instruments, Inc., and treas., 
Jack Welch of the Sheffield Corporation. 


"Simplified procedures for the distribu- 
tion of stable isotopes and rare earths 
produced by the U.S. Atomic Energy 
Commission have been announced. 
Under the revised procedures, neither 
domestic nor foreign applicants will be 
required to file and obtain commission 
approval of applications before purchas- 
ing the materials. Requests and purchase 
orders will be negotiated directly by the 
user and the AEC facility supplying the 
materials. 

Electromagnetically concentrated sta- 
ble isotopes will be available for sale to 
domestic users; they were previously 
available only on a loan basis. Reports of 
results of experiments using the materials 
will not be required from either U.S. or 
foreign applicants. 

The AEC will establish annual or spe- 
cial quotas of the total quantity of each 
item to be distributed and the maximum 
amount that will be available to any one 
person, firm, or institution without spe- 
cial approval. Samples of rare and ex- 
pensive items may be loaned, provided 
that they will not be diluted or contami- 
nated during use. The AEC will ‘distrib- 
ute only those materials that are not 
available commercially, unless the ap- 
plicant certifies that the commercial 
product does not meet the purity or 
quantity specifications required for his 
research. 

Stable isotopes currently available in- 
clude deuterium, helium-3, boron-10 and 
11, oxygen-18, argon-38, and the electro- 
magnetically: concentrated isotopes of 
approximately 80 elements. The rare 
earths included in the distribution pro- 
gram are those in the Lanthanide Series. 
Other items may be added to the list as 
they become available. 


Miscellaneous 


® U.S. Civil Service Commission has an- 
nounced that there is an urgent need for 
chemists, mathematicians, metallurgists, 
physicists, and electronic scientists in the 
Washington, D.C., area. Vacancies are in 
various Federal agencies and pay sal- 
aries ranging from $4345 to $11,610 a 
year. Further information and applica- 
tion forms may be obtained at many 
post offices throughout the country, or by 
writing to the U.S. Civil Service Com- 
mission, Washington 25, D.C. Applicants 
should ask for announcement No. 46(B). 


@In revising their book Punched Cards: 
Their Application to Science and Indus- 
try, the editors are anxious to provide 
a thorough bibliography of papers and 
publications on the development and 
use of mechanical and electronic aids to 
documentation. Please send reprints or 
bibliographic references to Mr. James 
W. Perry, Center for Documentation 
and Communication Research, School 
of Library Science, Western Reserve 
University, Cleveland 6, Ohio. If a re- 
search worker’s use of punched cards or 
similar devices has not been written up 
previously, he may wish to prepare a 
brief account for inclusion in the forth- 
coming second edition of this book. 


@ A review of the existing knowledge of 
artificial rainmaking possibilities, experi- 
ments, and techniques is contained in a 
new report by a group from the Commis- 
sion for Aerology of the World Meteor- 
ological Organization: F. H.’ Ludlam 
(United Kingdom), chairman, L. Du- 
four (Belgium), Ferguson Hall (United 
States), and E. J. Smith (Australia). 
WMO Technical Note No. 13, Artificial 
Control of Clouds and Hydrometeors, 
which was published recently in Geneva, 
takes the view that, although small-scale 
experiments in cloud seeding have led 
to precipitation, at least several more 
years of investigation are required for a 
reliable assessment of the economic po- 
tential. In their conclusion the authors 
point out that a net increase of precipi- 
tation has not been demonstrated beyond 
reasonable doubt in any seeding opera- 
tions yet described in the scientific litera- 
ture and in other publications, and that 
at least most of the claims made in news- 
papers have not had adequate founda- 
tion. 


®™ The Office of Ordnance Research has 
initiated an application form for use in 
submitting proposals for research funds. 
Persons who wish to undertake projects 
in basic ordnance research may obtain 
these applications by requesting Form 
CS-51 from the Office of Ordnance Re- 
search, U. S. Army, Box CM, Duke Sta- 
tion, Durham, N.C. 
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Reports and Letters 


Dissociation of Cultures from 
Picea glauca into Small Tissue 
Fragments and Single Cells 


The separation of tissues of plants or 
animals into their constituent cells, and 
the establishment of viable cell clones 
therefrom has long been recognized as 
a potentially important method of ap- 
proaching many problems in cellular 
biology. Dissociation of tissues cultivated 
in vitro—that is, their dissolution into 
cell groups and at times into separate 
cells—has recently been observed in cul- 
tures isolated from carrot, Scorzonera, 
and other plants that were maintained 
for long periods in vitro (1). Jablonski 
and Skoog (2) (compare also Newcomb 
3) have noted similar dissociation of pith 
parenchyma freshly isolated from the 
stem of tobacco. In these examples, dis- 
solution was regularly accompanied by 
an enormous enlargement of the cells 
and led to necrosis of the cultures. North- 
craft (4) reported the dissolution of 
carrot cultures by treatment with oxa- 
late, but here also the cultures appear 
not to have been viable after treatment. 

In the course of experiments on the 





Fig. 1. (Left) Culture of normal tissue of 
Picea glauca grown on filter paper in a 
liquid nutrient containing 2,4-D, tyrosine, 
folic acid, and vitamin Bi. The culture is 
firm, crustose, and relatively slow grow- 
ing (three-fourths original size). Fig. 2. 
(Right) Culture of normal tissue grown 
in a nutrient from which folic acid and 
vitamin Bis have been omitted. The cul- 
ture has become gelatinous in texture. 
Note the small isolated nodules on the 
substratum above the main culture mass. 
These have arisen from groups of cells 
that have separated from the original cul- 
ture (three-fourths original size). 
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in vitro cultivation of normal and tumor 
tissues of Picea glauca (5,.6) a number 
of strains were isolated in which normal 
tissue, following particular changes in 
the nutrient, showed a marked tendency 
to dissociate spontaneously and, in con- 
trast to the cases cited above, continued 
to grow with undiminished vigor and 
without necrosis or other evidence of in- 
jury (7). 

The spruce tissues, after isolation on 
filter paper in a liquid nutrient, formed 
firm crustose calluses (Fig. 1) that did 
not change in character as long as the 
original nutrient formula was retained 
(December 1953 to August 1954). This 


medium contained a modified form of 


White’s nutrient (8, p. 74) without 
glycine, but with a number of amino 
acids (compare White, 8, p. 94), as- 
paragine, glutamine, 2,4-dichlorophen- 
oxyacetic acid (2,4-D) at 5x 10° g/ml, 
and a series of vitamins including folic 
acid (pteroylglutamic acid) and vitamin 
B,s- 

It was found in the course of further 
experiments that vitamin B,, (1.5 x 10° 
g/ml) was without effect on survival 
and growth of these cells and that folic 
acid (10° g/ml) was somewhat retard- 
ing. However, omission of these sub- 
stances led, particularly in one strain of 
normal tissues, to a sharp change in 
growth pattern. During the first 4 to 6 
weeks on a folic acid and B,,-deficient 
nutrient, small groups of cells split off 
from the culture (Fig. 2). After trans- 
plantation, these tissue fragments con- 
tinued to grow with unusual rapidity. 
Later, after 8 to 12 weeks, the original 
firm crustose culture dissociated so ex- 
tensively that mere immersion in the 
liquid medium was sufficient to separate 
it into few-celled groups or single cells 
(Fig. 3). Subcultures could then be 
made by taking up a drop of liquid 
containing small tissue fragments with a 
platinum loop or a pipette and trans- 
ferring it to a fresh nutrient. By the spon- 
taneous separation of single cells, these 
spruce cultures resemble animal tissues 
from which Sanford, Earle, and Likely 
(9) established single cell clones. They 
are clearly different from the plant tissue 
used for the same purpose by Muir, 
Hildebrandt, and Riker (/0), which re- 
quired mechanical disruption of the tis- 


sue. Besides the cultures that grew on 
the usual filter-paper substratum, others 
were maintained in a very shallow (1 to 
2 mm depth) fluid layer in Carrel flasks 
(11). The dissociation of the spruce tis- 
sue appears to be irreversible, for cul- 
tures returned to nutrients containing 
folic acid and vitamin B,, do not revert 
to the crustose habit. 

The cells of this jellylike callus tissue 
are considerably larger than those of the 
firm, crustose callus culture from which 
it was derived. The hard callus consists 
chiefly of round cells averaging about 
15 in diameter, with occasional long 
cells 40 » in length. The corresponding 
measurements for dissociated spruce tis- 
sue are 40u and 140m. Cell divisions 
have been observed only in the smaller 
cells (Fig. 4). Extremely large cells (up 
to 920) such as those observed in dis- 
sociated cultures of Japanese ivy (Par- 
thenocissus tricuspidata) by Gautheret 

1) did not occur in cultures from Picea 
glauca. 

The examples of plant tissue dissocia- 
tion previously noted have been obtained 
in a number of ways: by use of high 
auxin concentration (indoleacetic acid, 
10°5 g/ml) or change in osmotic value 
of the nutrient (7); or by prevention of 
formation of the middle lamella by 
binding of calcium with oxalate (4). 
Jablonski and Skoog (2) have shown 
that, in their studies, dissociation oc- 
curred when auxin was present and the 
nutrient lacked a particular component 
from malt extract or other sources sup- 
posed to be essential for cell division. 
None of these explanations suffices for 
the spruce cultures described here. The 
growth-substance concentration used 
(2,4-D, 5 x 10-° g/ml) was not changed 
during the period in which the change 
from crustose to gelatinous cultures oc- 
curred. Oxalate or other calcium-binding 
materials were not used at any time. 
Omission of folic acid and vitamin B,. 





Fig. 3. Small cell groups and single cells 
from a culture that has been submerged 
in the nutrient (x 100). Fig. 4. (Lower 
left) Cell division in dissociating spruce 
tissue. The cell has just completed mitotic 
division; the two daughter nuclei are still 
paired next to the newly formed trans- 
verse wall (x 200). 
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could not have significantly affected the 
osmotic value of the nutrient, and cell 
division was obviously not suppressed. 
Another possibility, suggested by New- 
comb (3), that lack of ascorbic acid 
might be important for the breakdown of 
the middle lamella, is likewise not a suf- 
ficient explanation here, for other cul- 
tures of normal tissue on nutrients with 
widely varied concentrations of vitamin 
C (10-7 to 10-* g/ml), and even with- 
out this compound, formed hard, crus- 
tose calluses. 

It seems probable that three factors 
may be involved in the transformation 
of spruce cultures: (i) some as yet un- 
defined peculiarity in certain tissues; (ii) 
a change in the physiological character- 
istics (probably in the protein and car- 
bohydrate metabolism) of the dissoci- 
ating conifer tissues; and (iii) a selec- 
tion of particularly fast-growing cells 
during the long period (December 1953 
to August 1954) during which the cul- 
tures were maintained on a_ nutrient 
containing a growth-restricting compo- 
nent (folic acid). These possibilities will 
have to be explored. Whatever the ex- 
planation, the possibility of establishing 
at will large numbers of cultures derived 
from single cells or small groups of cells 
can be important for an analysis of vari- 
ous cellular changes. 

Jaxos REINERT* 
Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine 
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OP 


Experimental Monocytic Leukemia 


It is now generally recognized that the 
essence of leukemia consists in the in- 
ability of the immature leucocyte to re- 
spond to the forces that normally regu- 
late its maturation and _ proliferation. 
This occurs because the matrix of the 
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Fig. 2. Rabbit blood: two atypical mitoses. 





specific tissue produces pathological leu- 
cocytes. But we know neither the factors 
that regulate the production, nor those 
that regulate the maturation of the white 
cells in the places of origin, nor, finally, 
those that regulate the level of blood leu- 


cocytes, under normal and pathological . 


conditions. 

Researches on the pathogenesis of hu- 
man leukemia must obtain these results: 
(i) proliferation of the reticuloendothe- 
lial system in a specific way, with pro- 
duction of pathological leucocytes; (ii) 
immaturity in these leucocytes; and (iii) 
passage of these cells into the circulating 
blood, demonstrating that they no longer 
respond to the forces that regulate their 
maturation and proliferation. These re- 
sults were obtained in the experiments 
reported here. Rabbits of average weight 
2 kg were repeatedly injected with dif- 
ferent proteins. The most efficacious 
proved to be lactoglobulin, lactoalbumin, 
egg albumin, and several others. Whole 
cow’s milk, inoculated as soon as it had 
been milked, always gave excellent re- 
sults. The blood alterations relate prin- 
cipally to leucopoiesis, whereas the eryth- 
ropoiesis is altered only in a terminal 
stage, when the animal reaches a stage 
of cachexia. 

The increase in the number of leuco- 
cytes is considerable. Instead of 8000 / 
mm’, as is average for the normal rab- 
bit, the number of 30,000 to 40,000 is 
reached after a prolonged treatment, for 
example, with milk or with lactoglobu- 
lins. The smears of blood indicated leu- 
kemia. Monocytes and monoblasts pre- 
dominated, appearing often with a mon- 
strous nucleus and giving the cells a neo- 
plastic aspect (Fig. 1). Of great impor- 
tance was the presence of numerous cells 
with direct and indirect division, either 
bipolar or multipolar, typical or atypical, 
symmetrical or asymmetrical (Fig. 2). 
The most important alterations were ob- 









served in the spleen (Fig. 3), in the liver 
(Fig. 4), in the bone marrow, and in 
the lymph nodes; but thymus, kidneys, 
adrenals, and lungs were also involved. 

The principal alterations occurred in 
the reticuloendothelial system. In fact, 
the reticuloendothelial cells of the sinu- 
soids of the lymph nodes, of the spleen, 
and of the liver, and the living cells of 
the capillaries of the bone marrow and 
of the macrophages all are influenced by 
the treatment. From these cells originate 
cells of the monocytic type and their 
pathological forms just described, which 
multiply luxuriantly in the organs and 
in the blood. 

The findings are those characteristic 
of human leukemia: (i) the production 
of pathological leucocytes in the organs 
of animals treated with heterologous 
proteins, in which an extended meta- 
plasia is found, especially in the spleen, 
liver, bone marrow, kidneys, lymph 
nodes, and wherever active mesenchymal 
tissue is present; (ii) the permanent in- 
crease of white cells, especially of patho- 
logical type, highly immature, and some- 
times abnormal. These elements continue 
to multiply through a direct division and 
through mitosis in the circulation. There- 
fore, these cells do not respond to the 
factors that under normal conditions 
regulate their maturation and their pro- 
liferation. 

On the basis of my experiments, I can 
conclude that the heterologous proteins 
influence the monocytic potentiality of 
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Fig. 3. Spleen of rabbit treated with lacto- 
albumin. 





Fig. 4. Liver of rabbit treated with whole 
cow’s milk. 
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the reticuloendothelial system without 
participation of the other potentialities 
of the system, yielding a unique mono- 
cytic cell. Both extramedullary and med- 
ullary proliferation concerns exclusively 
this type of cell. The experimental con- 
dition produced by me corresponds to 
the form known in human pathology as 
Schilling’s monocytic leukemia. This ger- 
minative line of leucocytes has therefore 
in pathology its meaning and importance, 
as Virchow claimed. 

Tkese experimental results may be 
considered in the light of what we know 
with respect to the origin of certain neo- 
plasms, so-called “conditioned” that are 
best known in the field of endocrinology. 
Leukemogenesis is a type of carcino- 
genesis (Furth) and therefore the con- 
cepts referred to the growth of condi- 
tioned neoplasms can be extended to 
experimentally ascertained events that 
move in the direction of leukemia. 

FRANCESCO PENTIMALLI 
Istituto Regina Elena per lo Studio e 
la Cura dei Tumori, 
Rome, Italy 
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Copper Fluorides 


A recent paper of Crabtree, Lees, and 
Little (1) reports in part on an x-ray 
study of the fluorides of copper. Refer- 
ence is made to an earlier paper by 
Ebert and Woitinek (2), the conclusions 
of which are questioned. In attempting 
to explain the original error, the recent 
authors have confused the situation by 
further error and misinterpretation. 

The complete explanation had previ- 
ously been published (3). In brief, the 
original “CuF,” a=4.26 A, ZnS struc- 
ture, was apparently Cu,O, a=4.25 A, 
Cu,O structure. “CuF,,” @=5.41 A, 
CaF, structure, was apparently CuCl, 
a=5.41 A, ZnS structure. The compari- 
son becomes obvious when the inter- 
planar spacings are calculated, taking 
into account the extinctions character- 
istic of the different structural types. 
Direct comparison of lattice constants is 
not advisable since the structure types 
being compared are not the same, con- 
trary to the statement by Crabtree et 
al. (1). The general extinctions of 
space groups F43m (CuCl) and Fm3m 
(“CuF,”) are the same, but those of 


F43m (“CuF”) and Pn3m (Cu,O) are - 


not. 

To complicate matters further, refer- 
ence is made to cupric chloride, CuCl,, 
with lattice dimension 5.4075 kx, where 
CuCl, a=5.4057 A (#4) is meant. Cupric 
chloride has the monoclinic CuBr, struc- 
ture. 

The structure of cupric fluoride, CuF,, 
has been determined here by Claudine 
Billy. It is monoclinic, a=3.325+0.005 A, 
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b=4.544+0.005 A, c=4.578+0.005 A, 
B=83°17’. Details will be submitted 
elsewhere for publication. 

Hetmut M. HAenpDLer 
Department of Chemistry, 
University of New Hampshire, Durham 
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Paleotemperatures of Pacific Bottom 
Waters and Multiple Hypotheses 


Cesare Emiliani’s recent article on the 
temperature decrease of Pacific bottom 
waters during the Tertiary (J) is not 
only a very interesting and important 
contribution but one that stimulates 
many lines of thought. Using the method 
of oxygen isotope analysis, he has ana- 
lyzed the benthonic Foraminifera of three 
cores from the eastern Pacific, which he 
reports as Oligocene, Miocene, and late 
Pliocene, indicating a temperature de- 
crease of about 8°C from the middle of 
the Oligocene to the end of the Pliocene. 
Emiliani’s conclusions are predicated on 
at least two critical assumptions that per- 
mit additional postulates. He assumed, 
in the first case, that one or two species 
dated the entire fauna in Albatross cores 
53 and 57 and, in the second case, that 
the entire fauna analyzed lived in the 
same abyssal depths as the one or two 
key species. 

Concerning the first assumption re- 
garding age data, Emiliani states that 
the Middle Oligocene age of core num- 
ber 53 is well established because of the 
presence of typical specimens of Cas- 
sidulina spinifera Cushman and Jarvis 
in all of the samples of the core. He re- 
ports that Oligocene and Miocene sedi- 
ments were available for coring in cores 
53 and 57 because submarine erosion or 
slumping had previously eliminated the 
younger sediments. It should be pointed 
out that Cassidulina spinifera or one al- 
most identical with it occurs in associa- 
tion with modern species in the Marshall 
Islands at depths of 710 and 680 fathoms 
(2). There are many typical specimens 
of this species in the collections of the 
Allan Hancock Foundation, all from Re- 
cent assemblages collected in the Mar- 
shall Islands. Other reports indicate that 
this species is no older than Pliocene in 
the Pacific area (3). Cushman and Stain- 
forth also recognize discrepancies in the 
correlations between Trinidad and the 
Pacific area. In a report on Cassidulina 
spinifera and the associated microfauna 
of the type locality for this species (Oli- 


gocene, Cipero formation, Trinidad), 
they speak of the striking similarities be- 
tween the Cipero species and those of 
the late Tertiary of the Indo-Pacific 
region. They also mention T. W. Vaugh- 
an’s comments regarding the affinities 
between the Oligocene corals of Trini- 
dad and the living species of the Indo- 
Pacific area (4). 

Next, Emiliani states that the age of 
core 57 is established as lower-middle 
Miocene because of the presence of 
Gyroidina zelandica Finlay, together 
with Laticarinina bullbrooki Cushman 
and Todd. This species of Gyroidina is 
very similar to variations of G. soldanii 
that range from well back in the Terti- 
ary to Recent. As for Laticarinina bull- 
brooki, the very authors of this species 
state, “A very similar, perhaps identical, 
species occurs in some numbers at Alba- 
tross D 2144 at 896 fathoms in the 
Caribbean Sea off Panama” (5). 

Arrhenius (6) analyzed core 58 by the 
titanium method of age determination, 
and the Pliocene sample in Emiliani’s re- 
port was taken from just below the prob- 
able Pleistocene core segment thereof. 

Turning to the second assumption, 
that the faunas are abyssal, again raises 
a question. One might postulate that 
the same results might be achieved with 
displacement of shallow water faunas 
instead of decreasing bottom tempera- 
tures. If the faunas were displaced from 
depths of about 500 m or less, the tem- 
peratures there are mostly above 7°C, 
and so isotopic analyses would produce 
results that would be within the range 
reported by Emiliani for the Oligocene 
and Miocene cores. True, the key species 
include two that are most likely abyssal 
in habit (Laticarinina bullbrooki and 
Gyroidina zelandica); however, the re- 
maining faunas in the two cores may 
include shallow benthonic species, and 
these would in turn affect the results. 
Cassidulina spinifera occurs in the Oli- 
gocene of Trinidad with an upper 
bathyal fauna, and it also occurs in 
modern sediments on the flanks of some 
of the seamounts of the Pacific along 
with modern species. Whether or not 
this species is fossil and/or displaced, 
it is inconclusive evidence that the asso- 
ciated species in the isotope analyses are 
Oligocene or abyssal. 

On the basis of the published report, 
there is a reasonable doubt concerning 
the ages of samples 53 and 57 and there 
is similarly little reason for indicating 
ages of faunas based on one or two spe- 
cies of faunas that are taken from the 
surface sediments of the sea bottom. An 
excellent example of possible pitfalls of 
this kind is demonstrated by Hamilton 
in his paper on the mid-Pacific sea- 
mounts (7). He reports mixtures of 
Cretaceous to Recent species in a sam- 
ple taken at 2050 fathoms at latitude 
19°34’N, longitude 171°54’W near the 
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base of Guyot 20171. His faunal list 
and figured specimens leave no doubt 
concerning the validity of his results. 
His data suggest that the guyot was near 
sea level in the early Tertiary and Cre- 
taceous. It is interesting to note that 
Arrhenius reports that core 57 was col- 
lected from a seamount (6, p. 154), and 
this may have been much shallower in 
the Tertiary than it is now. Until a 
faunal analysis is made of the cores in 
question, it would seem questionable to 
accept the isotope data of Emiliani as 
demonstrating paleotemperatures of 
abyssal waters. 

Orvitte L. BANpDy 
Department of Geology, University 
of Southern California, Los Angeles 
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On Paleotemperatures of 
Pacific Bottom Waters 


A detailed faunal analysis of the sam- 
ples of cores 53 and 57 was not published 
in my previous paper (J) because the 
micropaleontological study of these two 
cores was assigned by H. Pettersson to F. 
Brotzen, who will presumably report in 
the near future. 


However, in view of O. L. Bandy’s 
justified criticism of micropaleontologi- 
cal dating based on one or two key spe- 
cies only, and with Brotzen’s permission, 
I present a schematic analysis of the two 
cores in question in Table 1. 

The samples analyzed were core 53, 
2 to 10 cm, 282 to 290 cm, and 339 to 
346 cm below the top; core 57, 412 to 
420 cm and 478 to 483 cm below the top. 
These samples are the same as those on 
which isotopic analyses were performed. 

A Middle Oligocene age for core 53 
and a lower-middle Miocene age for core 
57 are clearly indicated by the table. No 
shallow water benthonic species have 
been observed. 

Certain similarities between Paleogene 
marine invertebrate faunas of Central 
America and Europe, on the one hand, 
and Neogene ones of the Indo-Pacific, 
on the other hand, have been observed by 
several authors, including me (2, p. 84, 
Table 18). These similarities are pro- 
duced by the survival in the Indo-Pacific 
of types that evolved faster and disap- 
peared earlier in the western Tethys, 
following the isolation of this area from 
the Indo-Pacific in mid-Tertiary time 
(3). Thus, certain genera and species 
that occur exclusively during the Paleo- 
gene in Central America and Europe 
occur in association with Neogene faunas 
in the Indo-Pacific. This, however, is not 
the case of the short-range species of the 
table, including Cassidulina spinifera, 
none of which has been found, so far, in 
association with Neogene faunas of the 
Indo-Pacific. Hutcheson’s unpublished 
opinion that Cassidulina spinifera is not 
older than Pliocene in the Pacific area 
needs substantiating evidence. 

The occurrence of typical specimens 
of Cassidulina spinifera in association 


Table 1. Schematic analysis of cores 53 and 57. The Lower, Middle, and Upper divisions 
of the Tertiary epochs are indicated by the abbreviations L, M, and U. 





Upper 
Species Creta- 


Core 53 
Anomalina almendarensis 
Cassidulina spinifera 
Cassidulina subglobosa 
Globigerina venezuelana 
Gyroidina planulata 
Nodogenerina challengeriana 
Pleurostomella elliptica 
Pullenia quinqueloba 





Eocene 





Oligo- ’ Plio- : 
- Miocene Pleis- 
cene cene 
tocene 


cous LMULMU LMULMU 














Spiroplectammina grzybowskii 


Core 57 
Eggerella bradyi 
Globigerina quadripartita 
Globigerinoides sacculifera 

immatura 

Gyroidina zelandica 
Laticarinina bullbrooki 
Pulleniatina obliquiloculata 
Sphaeroidinella rutschi 
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with modern faunas in bottom samples 
from the Marshall Islands is neither sur- 
prising nor a demonstration that this 
species is extant in the Pacific. These 
samples, including those in the collections 
of the Allan Hancock Foundation, come 
from the top and sides of a guyot (4) 
and are likely to contain reworked fos- 
sils, as Hamilton has shown for a differ- 
ent area (5) and as Bandy himself men- 
tions. Similarly, the probable occurrence 
of Laticarinina bullbrooki at a single 
Albatross station in the Caribbean off 
Panama may be due to reworking. In- 
creasing knowledge of deep-sea sedimen- 
tation is continuously reducing the areas 
where sedimentation is found to be con- 
tinuous or undisturbed—a condition that 
once was thought to prevail along most of 
the ocean bottom. Current views on deep- 
sea sedimentation are discussed in recent 
papers by Ericson, Ewing, Heezen, and 
Wollin (6) and by Revelle, Bramlette, 
Arrhenius, and Goldberg (7), covering 
the Atlantic and Pacific oceans, respec- 
tively. From these important papers, it 
appears evident that conclusions con- 
cerning age and ecology of fossils from 
the deep sea must be based on selected 
samples from selected areas. 

As far as is known at present, the 
eastern Pacific eupelagic area is one of 
the least disturbed of the ocean bottom, 
and its hummocky bottom topography 
is a safeguard against influx of material 
from turbidity currents and displaced 
faunas. Core 57 was taken from the top 
of a shield-shaped elevation about 180 m 
high (8)—one of the great many that 
apparently occur in that area. These 
structures may be original features of the 
earth’s crust or, as is suggested by 
Arrhenius (8), shallow laccoliths. They 
are not volcanic extrusions. Therefore, 
it is unlikely that the ocean floor at the 
location of core 57 stood in Miocene 
time more than 4000 m higher than it 
does at present, as is required by Bandy’s 
hypothesis. 

In summary, cores 53 and 57 appear 
to be of Middle Oligocene and lower- 
middle Miocene age, respectively. Bot- 
tom morphology and regional submarine 
geology indicate that the microfossils 
on which the oxygen isotopic analyses 
were made (J) grew in place and at ap- 
proximately the present depth. The 
probable conclusion is that the isotopic 
temperatures published previously (J) 
represent the bottom temperatures of the 
ocean water at the given times, localities, 
and depths. 

Cesare EMILIANI 
Enrico Fermi Institute for Nuclear 
Studies, University of Chicago, 
Chicago, Illinois 
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Hemoglobin-Reactive Substance 
in Human Serum 


Under the title, “Demonstration of 
hemoglobin-reactive substance in human 
serum,” a paper has been published by 
A. H. Tuttle (J) reporting on a phe- 
nomenon that we also had noticed when 
we were studying the influence of he- 
molysis on quantitative paper electro- 
phoresis of human serum (2). We then 
identified this “hemoglobin-reactive sub- 
stance” as haptoglobin, a well-character- 
ized protein of the a,-globulin group on 
which much work has been done, mostly 
by European investigators (3). 

The observation by Tuttle that no 
complex formation occurs in the serum 
of the newborn is very interesting and 
substantiates our conclusion, for only 
traces of haptoglobin can be demon- 
strated in such serum. I may also add 
that the electrophoretic mobility of this 
complex is slightly inferior to that of 
a,-globulin. If it is not taken into ac- 
count, the phenomenon described may 
be a major source of error when even 
slightly hemolytic human serums are sub- 
mitted to paper electrophoresis (4). 

Rocer J. WieME 
Department of Internal Medicine, 
University of Ghent, Ghent, Belgium 
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Reports published by M. F. Jayle et 
al. (1) and by R. J. Wieme (2) brought 
attention to the fact that the presence 
of small amounts of hemoglobin in serum 
being studied by electrophoresis may re- 
sult in significant errors in quantitative 
determinations of the a,- as well as the 
B-globulin fractions. Their experiments 
indicated that errors occurred as a re- 
sult of complex formation between he- 
moglobin and an a, globulin, probably 
haptoglobin. Similar independent stud- 
ies that were carried out in our labora- 
tory during this time have been published 
(3); they confirm these observations. 

Ordinarily, this important source of 
error in quantitative paper electropho- 
resis of serums has not been taken into 
account, perhaps because of the fact that 
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the work of these European investigators 
is not generally known. Unfortunately, I 
was not aware of these reports at the 
time the results of my experiments were 
published, and accordingly, appropriate 
references were inadvertently omitted. It 
is the purpose of this communication to 
call attention to the experiments reported 
by Jayle and by Wieme. 

A. H. Tutrie 
Division of Pediatrics, 
University of Tennessee, Memphis 
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Serum Components in the Newborn 


Previous investigations were concerned 
with the patterns of distribution of serum 
proteins (J), lipoproteins (2), and gly- 
coproteins (3) in normal adult human 
beings by means of paper electrophoresis. 
The present study extends these observa- 
tions to the newborn infant (4). 

Umbilical cord blood samples were 
obtained from ten infants at birth. The 
serum was analyzed by paper electropho- 
resis, parallel paper strips being stained 
simultaneously for proteins (Amido- 
schwarz 2, 5), lipoproteins (Oil Red O, 
2, 6), and glycoproteins (Periodic acid 
Schiff, 3, 7). Chemical analyses per- 
formed included estimation of serum 
total protein, albumin and globulin (bi- 
uret method), total and esterified cho- 
lesterol (Sperry-Schoenheimer method 


8), protein-bound polysaccharide (9), 
and hexosamine (10, 11). 

Quantitative differences between new- 
born infants and adults were observed 
in all categories studied (Tabies 1 and 
2). The serum protein pattern of new- 
born infants was characterized by lower 
values of albumin and elevation of 
gamma globulin. The lipoprotein pro- 
file of the newborn differed from that 
of the adult in relative decrease in beta- 
lipoprotein and increase of the O-frac- 
tion (lipid not migrating in the electric 
field), while the proportion of alpha- 
lipoprotein was unchanged. Glycopro- 
teins in cord blood stained less intensely 
than they do in adult blood; there was 
relatively more beta-glycoprotein and 
less alpha-2 glycoprotein. Similarly low 
values for the newborn were obtained in 
chemical estimation of serum total and 
esterified cholesterol, polysaccharides, and 
hexosamine in cord blood. Rough corre- 
lation was observed between the total area 
of glycoprotein stained, measured by the 
planimeter, and the levels of total serum 
polysaccharide or hexosamine that were 
determined chemically. Total protein 
was somewhat low, but there was no 
alteration of the albumin-globulin ratio 
as determined by the usual salting-out 
technique. 

A newborn infant of a mother with 
familial hypercholesteremia (xanthoma 
tendinosum, xanthelasma, coronary heart 
disease) was subjected to a similar in- 
vestigation. No significant difference 
from the pattern of normal infants was 
observed in the distribution of proteins, 
lipoproteins, or glycoproteins. It was 
noted, however, that the lipid bands 
stained with greater intensity. The serum 
total cholesterol level was elevated, in 


Table 1. Electrophoretic patterns of proteins, lipiproteins, and glycoproteins of newborn infants compared 
with those of adults. The figures give the percentage of total stainable material. Proteins stained with 
Amidoschwarz, lipoproteins with Oil Red O, and glycoproteins with Periodic acid Schiff. 














Mea- Proteins Lipoproteins Glycoproteins 

onan _ o- of f& & aa aor 

ment Albumin globulin globulin globulin globulin . B tion a-l “Ss B 
Cord blood _ <8 1 oe 

Mean 41.3 7.1 116 126 27.4 36.9 39.9 23.2 304 52.1 17.5 

S.D. 5.6 2.1 2.6 4.0 4.4 66 5.2 9.4 4.1 3.4 4.7 
Adult 

Mean 52.5 4.2 12.2 14.0 17.1 35.3 52.3 12.3 2.8 41.6 29.6 

S.D. 3.7 1.5 3.6 2.9 3.0 6.7 7.2 3.8 3.8 3.6 3.1 


Statistical significance of differences of mean values between newborns and adults 


a 0.0005 < 0.0001 


0.0005 0.0035 < 0.0001 < 0.0001 








Table 2. Chemical analysis of serum components of newborn infants compared with analysis of those of 











adults. 
—_— wa fan 
Mea- Total 3 Globuli Total fied tee Hexos- 
sure- protein Albumin ee — choles- ~~ rw amine 
ment (g%) (8%) (8%) tere terol charides (mg%) 
(mg%) (mg%) (mg%) 

Cord blood a 
Mean 6.2 4.1 2.1 79.4 58.6 69.3 74.6 
S.D. 7 2 3 15.2 10.3 98 11.1 

Adult 
Mean 211 157 103 (/4) 93 (10) 
S.D. 31 25 
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comparison with that of the normal 
newborn level, to 148 mg percent, and 
esterified cholesterol was elevated to 110 
mg percent. Serum polysaccharides and 
hexosamine levels were within the nor- 
mal range. 

Absolute and relative increase in 
gamma globulin and albumin with in- 
crease in the albumin-globulin ratio and 
some depression of total protein was re- 
ported in examination of cord blood 
plasma by moving-boundary electro- 
phoresis (12). Recently Rafstedt and 
Swahn, using paper electrophoresis, re- 
ported values for serum proteins in new- 
born infants that were characterized by 
marked elevation of albumin with low 
values for alpha and beta globulins (13). 
These discrepancies may be attributable 
to differences in method of protein-stain- 
ing of the paper strips as well as their 
subsequent quantitative evaluation; per- 
haps they are attributable to differences 
in prenatal diets. Values for lipoproteins 
reported here also differ from those of 
Rafstedt and Swahn who, using Sudan 
black, noted a relative increase in alpha- 
lipoprotein, depression of beta lipopro- 
tein, and no alteration of the “chylo- 
micron” fraction (corresponding to the 
O-fraction). Glycoproteins determined 
by paper electrophoresis have not been 
reported previously in newborn infants. 
A much lowered content of lipids, poly- 
saccharides, and glucosamine has been 
observed in cord blood by others, who 
reported values similar to those obtained 
in this study (10, 13, 14). 

The present study indicates the differ- 
ences between newborns and adults in 
distribution patterns and levels of serum 
proteins, lipoproteins, and glycoproteins 
as determined by paper electrophoresis 
and correlates these with low levels of 
serum proteins, lipids, and carbohydrates 
as determined by chemical analysis. 

Ezra Sonar, Evang T. Bossa, 
Cuun-I Wane, Davin ADLERSBERG 
Departments of Medicine and 
Chemistry, 
Mount Sinai Hospital, New York 
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Photosynthetic Luminescence and 
Photoinduced Absorption Spectrum 
Changes in Chlorella 


In an attempt to identify the com- 
pounds responsible for the light-induced 
luminescence in photosynthetic organ- 
isms (1, 2), we have examined photo- 
induced spectral changes in Chlorella by 
a variety of techniques. The present com- 
munication reports a number of new ab- 
sorption bands that appear on illumina- 
tion of Chlorella in addition to those 
described by Duysens (3), Lundegardh 
(4), and Witt (5). These results dem- 
onstrate that the magnitude and even the 
sign of the spectral changes depend on 
the temporal relationship between illu- 
mination and measurement. It has also 
been shown that the changes in the ab- 
sorption spectrum are not due to a single 
component but rather to several com- 
pounds and that the time sequence and 
the light-intensity dependence of the 
spectral changes have a striking relation- 
ship to luminescence time curves and 
intensity dependence, respectively. In 
Fig. 1 are shown the changes in lumi- 
nescence with time and of the 525-mu 
absorption measured concurrently. 

In Fig. 2 are illustrated the spectral 
changes observed in Chlorella when a 
flow system with long illumination is 
used. Note that these changes are op- 
posite in sign to those observed by Duy- 
sens and Lundegardh at 480, 525 and 
555 mp, respectively. In addition, note 
the new bands at 648 and 660 mu. 

Figure 3 illustrates the light-intensity 
dependence of the absorption-spectrum 
changes at 525 mp and luminescence 
measured concurrently. In this case, 
short illumination periods (0.1 sec) were 
employed and the changes are of the 
same sign as Duysens’. 

These results strongly suggest that the 
component with an absorption maximum 
at about 520 my is a reactant in green 
plant luminescence. Since, for independ- 
ent reasons, it is believed that photosyn- 
thetic luminescence is a direct reversal 
of the first photochemical reactions in 
photosynthesis, the absorption spectra 
presumably represent the spectra of 
these first stable intermediates. 

The chemical nature of the 520-mu 
absorbing compound is uncertain as is 
that of the 648-my absorbing compo- 
nent. However, it is known that pure 
chlorophyll in organic solution exhibits 


a light-produced maximum at about 520 
mp (6,7) and that a similar band ap- 
pears in the Krasnovskii reaction (8). 
It has recently been shown that chloro- 
phyll itself will chemiluminesce in the 
presence of oxygen, base, and aldehyde 
(9). For the afore-mentioned reasons, it 
may well be that the first stable prod- 
ucts. in photosynthesis are modified 
chlorophyll molecules. Finally, the time 
course and converse bleaching and deep- 
ening of this absorption—depending on 
when it is observed—indicates that the 
reacting molecule is in dynamic chem- 
ical equilibrium with later steps in the 
photosynthetic sequence, as has simi- 
larly been shown for the luminescence 
substrates. These and other experiments 
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Fig. 1. Time course of luminescence and 
525-mu absorption change measured con- 
currently. For illumination times of 0.1 sec 
and 30 sec, a flow system was used with 
measurements about 1.5 sec after illumi- 
nation. (Top left) 525-mp absorption 
change 1.5 sec after illumination; sample 
illuminated in flow system for 30 sec be- 
ginning at zero time; light extinguished 
at 90 sec. (Center left) Luminescence 
under the same conditions. (Upper right) 
525-mpu absorption change 1.5 sec after 
illumination; sample illuminated for 0.1 
sec in flow system beginning at 30-sec 
mark; light extinguished at 60 sec. 
(Center right) Luminescence under the 
same conditions. (Bottom) 525-mp ab- 
sorption change during illumination; light 
on at 0 and 60 sec; light extinguished at 
30 and 90 sec; increased absorption, up; 
increased luminescence, down. 
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Fig. 2. Absorption spectrum changes in 
Chlorella produced by prior illumination. 
Spectrum measured with a difference 
spectrophotometer about 1.5 sec after 
illumination of 30-sec duration. 
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Fig. 3. Luminescence and 525-myp absorp- 
tion measured concurrently as a function 
of illumination intensity. Optical density 
and luminescence measured 1.5. sec after 
illumination for about 0.1 sec in a flow 
system. 


to be reported fully elsewhere strongly 
suggest that chlorophyll itself partici- 
pates directly both in the photochemical 
and later steps in photosynthesis as a 
chemical reagent rather than simply as 
a light-trapping agent (/0). 

BernarpD L. STREHLER 
Department of Biochemistry, University 
of Chicago, Chicago, Illinois 

Victoria H. Lyncu 

Department of Plant Biology, 
Carnegie Institution of Washington, 
Stanford, California 
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Carbon Dioxide Sorption by Yeast 


The sorption of carbon dioxide by some 
relatively dry food products, such as milk 
powder (/) and the nut meats (2) has 
been reported. A similar phenomenon 
occurs during the exposure of granular, 
dry yeast. We have noted that the up- 
take of carbon dioxide is equally as great 
with fresh preparations of active dry 
yeast as it is with yeast in which fermen- 
tative activity has been destroyed by 
heat treatment. 

When dry yeast is sealed into an or- 
dinary can in an atmosphere of carbon 
dioxide, the degree of sorption is high 
enough to cause deformation and col- 
lapse of the can. Pressure measurements 
in a comparable closed system using rela- 
tively large amounts of yeast in propor- 
tion to the volume of carbon dioxide 
have shown a minimum sorption capacity 
of about 0.3 ml/g of yeast after 5 days 
of contact. Indications have been ob- 
tained, however, that this value may in- 
crease considerably in a system in which 
the sorption mechanism is not required to 
operate against a self-induced reduced 
pressure. 

For the study reviewed in this report, 
measurements were made in a Warburg 
microrespirometer in which the reduced 
pressure could be equalized by venting 
the apparatus; These experiments dem- 
onstrated a continuous but progressively 
decreasing rate of uptake of carbon diox- 
ide by dry yeast during a period of 10 
days. At this time the volume of carbon 
dioxide that had been taken up by 0.5 g 
of yeast in an 18-ml test system was at 
least 3.0 ml. 

The afore-mentioned experiment was 
repeated with radioactive carbon dioxide 
(3) in an attempt to determine the 
nature of the sorption process. Fractiona- 
tion of the yeast after prolonged expo- 
sure to the labeled carbon dioxide was 
attempted to detect the yeast compo- 
nents responsible for the uptake of the 
gas. 

This approach failed in its original 
purpose. It was found that in each of the 
two trials made, the degree of radioac- 
tivity of the yeast after removal from 
the test system was very much lower than 
would be expected on the basis of the 
measurements of uptake volume. Less 
than 1 percent of the expected radio- 
activity was found in the yeast following 
a 15-minute air sweeping that was given 
the yeast immediately preceding the first 
count-rate determination. Apparently 
this flushing of the excess carbon diox- 
ide also causes an extremely rapid loss of 
sorbed gas from the yeast. Failure to re- 
move the interstitial carbon dioxide 
would yield count rates that would ob- 
viously not be a measure of the sorbed 
gas. 


Table 1. Loss of labeled carbon dioxide 


from dry yeast on exposure to ordinary 
atmosphere. 








Proportion 
Time after of original 
first count- activity 
rate determination remaining 
(hr) in yeast 
(%) 
1 85 
2 76 
3 69 
4 62 
5 58 
24 48 
72 6 
96 3 
240 2 





The further observation that the radio- 
activity of the yeast after removal from 
the test system was decreasing rapidly 
precluded consideration of fractionation 
of the yeast. As shown in Table 1, the 
steady diffusion of labeled carbon dioxide 
from the yeast on exposure to the or- 
dinary atmosphere suggests that carbon 
dioxide forms no stable addition or re- 
action complex with any constituent of 
yeast. 

These findings suggest that only a 
transient association exists between the 
yeast and the carbon dioxide. The extent 
of this association is governed by the 
relative proportion of yeast to gas in 
the test system and by the time of con- 
tact or exposure. 

Josern Amsz, Jr. 
Rosert F, Date 
Henry J. Perrier 
Research Department, 
Red Star Yeast and Products Company, 
Milwaukee, Wisconsin 
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Pseudotuberculosis in 
Experimental Animals 


In our experience 3 years ago, about 2 
percent of the mice purchased from a 
commercial breeder succumbed to pseu- 
dotuberculosis (1) while in quarantine 
prior to use. Corynebacterium pseudo- 
tuberculosis murium was readily isolated 
from the lesions. When subjected to sub- 
lethal total body x-radiation (350 r) 65 
to 75 percent of the animals with latent 
infection died with active pseudotubercu- 
losis (2). Recently it has been found that 
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(latent?) pseudotuberculosis was pres- 
ent in mice obtained from another insti- 
tution that supplies animals to many 
laboratories throughout the country, “Ac- 
tivation” of this infection by radiation 
and other stressing agents (3) may in- 
validate experimental results. It is, there- 
fore, advisable to reemphasize the im- 
portance of post-mortem examination of 
animals that die without any apparent 
cause, as well as of systematic examina- 
tion of all dead experimental animals. In 
our experience, latent pseudotuberculosis 
in a resident animal colony presents a 
very serious problem. Eradication of in- 
fection in such a herd is a difficult task 
with uncertain results. 

I. L. SHECHMEISTER 
Department of Bacteriology, Washington 
University School of Dentistry, 
St. Louis, Missouri 
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Artemia salina as a Test 
Organism for Bioassay 


Bioassay methods for the detection of 
insecticide residues have a strong appeal 
because of the broad range of compounds 
to which they can be applied and be- 
cause of their high sensitivity. Many bio- 
assay methods have been devised using 
numerous test organisms (/-—5). These 
procedures, with the exception of one or 
two (6), are based on the same funda- 
mental technique. 

For most of these bioassay methods 
it is necessary to maintain a culture of 
the test organism at all times. Many diffi- 
culties are encountered in breeding and 
rearing these organisms in the labora- 
tory. In an effort to resolve this prob- 
lem, we instituted a screening of test 
organisms. One organism, Artemia sa- 
lina, a crustacean, commonly known as 
the brine shrimp, was superior to all 
others for this purpose. It not only dem- 
onstrated high sensitivity against a broad 


Table 1. Composition of the salt solution 
used for hatching and rearing Artemia 
(in 1000 ml of distilled water and adjusted 
to a pH of 10.0 with sodium hydroxide). 








Compound Wt. (g) 
Sodium chloride 30 
Calcium sulfate 2 
Magnesium sulfate 3 
Magnesium chloride 8.5 
Potassium chloride 0.8 
Magnesium bromide 0.1 
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Table 2. Time required to obtain fall of adult Artemia in varying concentrations of 




















insecticides. 
Concn. 
Insecticide ~ 

1 ppm 0.1 ppm (min) 0.01 ppm 
Chlordane 60-120 min 120-135 120-180 min 
Methoxychlor 45- 60 min 45-— 60 45- 60 min 
Lindane 45- 60 min 60-120 60-120 min 
Toxaphene 45-— 60 min 90-120 18 hr 
DDT 60 min 60 60-120 min 
Acetone control (1: 100) 24- 48hr 
H.O control 26- 50 hr 





range of compounds, but it has one other 
outstanding characteristic—the eggs will 
remain viable for several years wheu they 
are stored in a dry condition. The neces- 
sity for maintaining cultures of the or- 
ganism is eliminated; hatching can be 
obtained in less than 24 hours. Artemia 
salina has been the subject of physio- 
logical studies by zoologists for many 
years (7). More popularly, this organ- 
ism has found wide use as food for tropi- 
cal fish, and the dry eggs can be obtained 
readily at most tropical fish stores under 
the name “brine shrimp eggs.” 

The eggs used in these experiments 
were hatched in a shallow glass tray ap- 
proximately 16 in. long by 12 in. wide. 
A wooden divider extending across the 
tray and a short distance down into the 
solution was placed about 5 in. from one 
end to prevent the eggs that floated on 
the solution on the narrow side from 
drifting to the other side. The newly 
hatched nauplii swam under the divider 
and were drawn to the end of the tray 
by positive phototaxis. Here they were 
readily collected, free of eggs, by siphon- 
ing. The composition of the salt solution 
used for hatching and rearing Artemia 
is shown in Table 1. 

Ordinary yeast made an excellent and 
convenient food. The yeast was suspended 
in water, and a few drops were floated 
on the salt solution. It was added in small 
quantities every second day. The opti- 
mum temperature for Artemia was found 
to be about 30°C. These organisms were 
reared in concentrations of salt ranging 
from 4 percent to near saturation. They 
required at least 3 weeks to reach the 
adult stage. 

When Artemia salina was used as a test 
organism, a sensitivity to certain insec- 
ticides of 0.01 parts per million was dem- 
onstrated. Acetone solutions of insecti- 
cides were suspended in various concen- 
trations in water or in salt solution of the 
same composition as the hatching or rear- 
ing salt solution. Toxicity was measured 
by placing the brine shrimp directly in 
the suspension of the test chemical. All 
age groups of Artemia from 24-hour-old 
nauplii to adults were tested and showed 
sensitivity to the presence of insecticides 
in microamounts, 

A number of tests were made using 





adult brine shrimp as test organisms by 
placing them in measured amounts of 
water suspensions of insecticides in medi- 
cine droppers having an inside diameter 
of 5 mm. 

The shrimp move freely in the col- 
umns of liquid and usually take a posi- 
tion at the top air-liquid interface. 
When the toxic material affects a shrimp, 
its swimming movements are rapidly cur- 
tailed, so that it is unable to remain at 
the top of the column and sinks to the 
bottom. Use of this fall as a criterion for 
the test yielded more rapid results than 
a mortality test. With the insecticides 
tested and concentrations used, readings 
were usually obtained in 45 minutes to 
2 hours. Survival of the controls was in 
excess of 8 hours. Results obtained with 
lindane, methoxychlor, chlordane, DDT, 
and toxaphene are shown in Table 2. 

Artemia salina exhibits a pronounced 
phototaxis, which, in view of the work of 
certain investigators (6), might also be 
used as a physiological criterion for a 
bioassay test. Initial tests using this char- 
acteristic have been promising. 

A. S. MicHAEL 
C. G. THompson 
M. AsraMovitz 
Entomology Research Branch, 
U.S. Department of Agriculture, 
Beltsville, Maryland 
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Correction 


One of the series of “Yale natural radiocarbon 
measurements, II”’ [Science 122, 954 (1955)], by 
Richard S. Preston, Elaine Person, and E. S. 
Deevey, was incorrectly reported through a tech- 
nical error. The date for sampie Y-293A (South 
Haven, Mich.: peat) was 10,790+200 yr, not 
9500 + 250 yr as reported on page 958. 

E. S. Deevey 
Geochronometric Laboratory, 
Yale University 
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Book Reviews 


Chemistry of the Solid State. W. E. 
Garner, Ed. Academic, New York; 
Butterworths, London, 1955. vii +417 
pp. Illus. + plates. $8. 


This book interprets its title broadly, 
in 15 separately contributed chapters. 
Most of its authors are or have been at 
the University of Bristol, and its topics 
reflect the interests of the vigorous 
schools of physical chemistry and the 
physics of solids that W. E. Garner and 
N. F. Mott long headed there. Seven 
chapters summarize “the knowledge 
gained regarding dislocations, lattice de- 
fects, energy levels in the solid state, 
and nucleation phenomena,” and eight 
chapters apply those principles. Surely 
it will fulfill Garner’s prefatory hope of 
aiding “in the more rapid development 
of the study of catalysis, solid reactions, 
oxidation of metals, photographic proc- 
esses, and other related subjects.” 

Referring to existing reviews for prior 
theory and experiment, the contributors 
write of more recent work (and provide 
helpful bibliographies), some more suc- 
cessfully than others. F. C. Frank’s witty 
succinctness ornaments his “Chemistry of 
crystal dislocations.” A. J. E. Welch 
gives in 13 pages a wise discussion of 
“Solid-solid reactions” from the view- 
point of structural inorganic chemistry. 
Careless exposition and questionable em- 
phases mar the chapter on semiconduc- 
tivity and magnetochemistry. “Acceptor 
levels located slightly above the conduc- 
tion band” should have been caught in 
proof, and the description of those levels 
as “discrete surface energy states asso- 
ciated with the impurities” will confuse. 
Readers may regret that “magnetochem- 
istry” does not here include the chemical 


aspects of electronic and nuclear para- . 


magnetic resonance spectroscopy. But 
these are busy people; we must thank 
them all for taking time to help us ap- 
proach the frontiers of their fields. 

The printer and binder, busy also, 
could not (p. 390) always retain the run- 
ning head, and in one copy left pages 
306, 307, 318, and 319 blank. But beau- 
tifully printed photographs of silver in 
silver bromide assist J. W. Mitchell’s ac- 
count of the “Photographic process.” 

A. N. Hoipen 
Bell Telephone Laboratories 
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Advances in Cancer Research. vol. III. 
Jesse P. Greenstein and Alexander 
Haddow, Eds. Academic Press, New 
York, 1955. viii +369 pp. Illus. $8.50. 


This well-indexed volume with contri- 
butions from four countries contains such 
a wealth of variegated information that 
those who are interested in any aspect of 
cancer work will have to study the book 
and its references. 

Richard Doll’s chapter on the etiology 
of lung cancer begins with mention of the 
international symposium at Louvain in 
1952; the corresponding chapter in the 
next volume may well start with the 1954 
conference of the International Society of 
Geographical Pathology at Washington. 
The reality of the increase in frequency, 
which was accepted at Louvain, is sup- 
ported by much new evidence, and fur- 
ther increase may be expected (Macken- 
zie). The fact that in different countries 
the preponderance of male deaths over 
females has increased with the rise of 
total mortality from lung cancer speaks 
for the actuality of the increase (Clemme- 
sen, Doll, Kreyberg). The changes in age 
distribution when studied with Korte- 
weg’s “cohort analysis” show that men 
born in successive decades have a higher 
death rate in ali age groups than the 
corresponding age groups of the “cohort” 
born in a previous decade. This has been 
confirmed in different countries. It is in- 
terpreted as indicating increasing expo- 
sure to an environmental carcinogen. 

Kreyberg and others divide lung can- 
cers into endogenous and exogenous ones, 
the latter comprising the squamous cell 
carcinomas and the undifferentiated 
tumors. Only these show the marked in- 
crease and the preponderance in men, 
probably as the result of a newly intro- 
duced carcinogen to which men have been 


_ more exposed than women. The much- 


debated and emotionally weighted ques- 
tion of cigarette smoking is discussed in 
detail, and its etiologic importance is ac- 
cepted on statistical grounds for the ex- 
ogenous cancers. In the absence of smok- 
ing, the death rate may be equal for the 
sexes (Doll and Hill). The experimental 
work with tobacco, however, is not yet 
convincing, notably on account of the 
high temperatures reached in the smok- 
ing machines. The higher rate in towns 


is not explained, and an effect of radio- 
activity is not proved. The possible role 
of previous infections is mentioned 
briefly. In my opinion the findings of 
“scar cancer” [Virchow’s Arch. pathol. 
Anat. u. Physiol. 304, 230 (1939); 325, 
499 (1954) ] deserve attention. The whole 
chapter is fascinating. 

Equally fascinating is Shimkin’s review 
of pulmonary tumors in experimental ani- 
mals. The history of pulmonary tumors 
in mice—for which the cautious name 
primary adenomatous pulmonary tumor 
is proposed—is traced back to 1926 
(Lynch) and followed through the estab- 
lishment of quantitative methods (Shim- 
kin), the clarification of histogenesis 
(Grady and Stewart), and the induction 
in the rat (Jaffe) and the guinea pig 
(Heston and Deringer). The use of ani- 
mals larger than the mouse may facili- 
tate physiological and biochemical stud- 
ies. The tumors appear alike in different 
species but so far only the mouse tumors 
have been studied extensively. The rarity 
of lung tumors in other species should be 
verified by studying more old animals. 
One species of mice (Peromyscus leuco- 
pus) did not develop lung tumors when 
injected with urethane. 

The constancy of occurrence in spe- 
cific strains, which is greater than for 
breast tumors or liver tumors, indicates a 
small influence of exogenous factors. The 
genetic character of this susceptibility is 
attested to by the fact that its segrega- 
tion during breeding was not premedi- 
tated. The tendency to develop lung 
tumors is obviously inherent, and the 
carcinogens act as accelerators. Trans- 
planted lung tissue from susceptible and 
nonsusceptible strains retains its char- 
acter (Shapiro and Kirschbaum). Since 
the mechanism of this susceptibility is not 
fully known, it may or may not be true 
somatic mutation (Heston and Schnei- 
dermann). In spite of bearing the ear- 
marks of malignancy, the lung adenomas 
rarely metastasize and seldom kill. The 
problem of their histogenesis is bound up 
with the eternal dispute about the nature 
of alveolar lining cells. 

Numerous, partly contradictory experi- 
ments indicate that direct contact of the 
carcinogen and the lung tissue is the es- 
sential factor. Dispersions with larger 
particles give a higher yield. Shimkin, 
like Doll, accepts the actual increase in 
human lung cancer and the role of to- 
bacco. He urges public education di- 
rected toward reduction of cigarette 
smoking and control of atmospheric pol- 
lution. The last pages reveal a refresh- 
ingly broad-minded attitude in defining 
neoplasia. 

Rondoni, in his chapter on some as- 
pects of carcinogenesis, stresses the anti- 
entropic nature of normal anabolic proc- 
esses and the return to the second law in 
carcinogenesis (Mirsky and Pauling), 
which probably corresponds to an in 
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vitro reproducible denaturation (despe- 
cialization) of proteins. Although the 
entry of fat-soluble carcinogens may be 
through the mitochondria and may be 
connected with disturbances of lipid 


metabolism (Hamperl, Calcutt, and 
Payne), the role of cell proteins is more 
important. Much stressed phenomena, 
such as rapid cell division or increased 
O,-consumption (Deotto), are second- 
ary, and changes in the redox metabolism 
do not yet appear significant. Interaction 
of carcinogenic hydrocarbons with SH- 
groups is likely, and infrared absorption 
spectra indicate modifications of nucleic 
acid behavior. The less specialized en- 
zyme patterns and the decrease in cata- 
lase (Greenstein) are examples of chem- 
ical dedifferentiation. The internal con- 
figuration of the protein molecule and 
the association of molecules are essential, 
not the straight chemical composition. 
As Yamafugi believes, induced aberra- 
tions in protein metabolism can result in 
the formation of viruslike or genelike 
structures, These experiments should be 
repeated. Defects in the interaction be- 
tween nucleus and cytoplasm are basic in 
carcinogenesis (Haddon, J. Schultz). 
The abnormal formation of more stable 
denaturation products of protein releases 
energy that can be used for uncontrolled 
cell multiplication (O. Schmidt). 

S. Weinhouse in his well-organized 53- 
page chapter on oxidative metabolism of 
neoplastic tissues shows how Warburg’s 
original ideas have dominated this field 
in spite of doubts Warburg himself had 
expressed. He winds up by stating “that 
there is little in favor of the Warburg 
hypothesis.” As early as 1930, the possi- 
bility was recognized that metabolization 
of substances other than glucose might 
contribute to the respiratory activity of 
tumors, and it was proved by study of 
the RQ (Dickens and Limer). Contrary 
to generally accepted assumptions, 
methyl esters of some fatty acids, for ex- 
ample, are readily oxidized by tumor 
slices (Ciaranfi); and with the isotope 
tracer method, it can be shown beyond 
doubt that tumor cells do oxidize fatty 
acids. Newer knowledge of intermediary 
steps of catabolism and of possible inter- 
conversions force us to abandon earlier 
interpretations. 

Glycolysis is qualitatively similar in 
tumor and in other tissues, and the po- 
tential rates are equal in both (LePage 
et al.). Harmonic control of metabolism 
is possible, but we do not know how any 
single hormone affects a particular en- 
zymatic reaction, nor do we know the 
optimal content of enzymes or of coen- 
zymes that may interconnect different 
intracellular metabolic processes. Further 
careful studies of individual enzyme ac- 
tivities may reveal differences between 
normal and neoplastic tissues. 

Pullman’s chapter on electronic struc- 
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ture and carcinogenic activity is an elab- 
orate version of a lecture given before 
the European section of the Union Inter- 
nationale contre le Cancer in 1953. This 
chapter can be appreciated only by the 
specialist. 

H. P. Morris’ 64-page chapter on the 
experimental development and metabo- 
lism of thyroid gland tumors testifies to 
the complexity of the problems. Seven 
pages deal with thyroid cancer in man. 
The chapter’s primary concern is with 
data obtained in the last ten years by ap- 
plying, in the animal experiment, thy- 
roid-lethal doses or tracer doses of ion- 
izing radiation. Attempts have been 
made to compare thyroid gland re- 
sponses in man with similar ones in the 
controlled animal experiment. Morris’ re- 
port on the many experiments and inter- 
pretations does not make easy reading, 
but it is highly instructive. 

The goitrogenic effect of p-aminoben- 
zoic acid probably: consists in inhibiting 
tyrosine iodinase (Fawcett and Kirk- 
wood). The organic binding of iodine is 
essentially controlled by the pituitary 
gland (Morton, Albert and Lorenz). Al- 
though thyroid tumors do occur in dogs 
and horses, they are very rare in rats and 
mice, which are therefore suitable sub- 
jects for experiments. Goitrogen-induced 
thyroid tumors in mice can metastasize 
to the lungs (Morris, Dalton et al.), but 
on resumption of a normal diet the acti- 
vated thyroid epithelium might involute 
(Gorbman). Thyroid tumors developed 
in rats fed a low iodine diet, whether or 
not 2-acetylaminofluorene was added 
(Axelrad and Leblond). 

The goitrogenic substances are not car- 
cinogenic. When true independent car- 
cinoma occurs after their prolonged use, 
is arises through overstimulation by ex- 
cess TSH (Purves and Griesbach). Thy- 
roid tumors of mice can be easily trans- 
planted (Morris). In Bielschowsky’s work 
with methylthiouracil-induced rat tu- 
mors, the first generation was a colloid 
adenoma, but the fourth was a rapidly 
killing anaplastic giant cell carcinoma. 
The decisive role of the pituitary gland 
in the pathogenesis of goiters (Gries- 
bach) formed a basis for many investi- 
gations. 

This interrelationship of thyroid tu- 
mors and pituitary tumors has been seen 
in man also (Rasmussen and Nelson). 
Experiments with [81 have given vary- 
ing, partly unexplained results not de- 
pending only upon dosage (Gorbman, 
Goldberg and Chaikoff). Human lives 
have been saved by treatment with I?*1, 
but many years of follow-up will be 
needed before we know whether or not 
I*1 in this dosage is cancerogenic, and 
ways should be found to increase the 
avidity of thyroid tumors for I*%4, Wege- 
lin’s idea expressed long ago that thyroid 
cancer originates from thyroid adenoma 





is probably correct. The study of thyroid 
tumorigenesis in relation to hormonic 
imbalance might serve as a model for 
studying tumorigenesis in other organs. 
ALFRED PLAUT 
Armed Forces Institute of Pathology 


Catalysis. vol. II, Fundamental Prin- 
ciples (pt. 2). Paul H. Emmett, Ed. 
Reinhold, New York, 1955. vi+473 
pp. Illus. $12. vol. III, Hydrogenation 
and Dehydrogenation. Paul H. Em- 
mett, Ed. Reinhold, New York; Chap- 
man & Hall, London, 1955. vii +504 
pp. $12. 


This series of books is now emerging 
as an excellent summary of what is known 
about the theory and practice of cataly- 
sis. The books should be an important 
reference source for years; at least seven 
volumes in the series are now projected. 

Volume II completes the presentation 
of fundamental catalytic principles. This 
volume appears to be stronger than Vol- 
ume I, One might have hoped that the 
editor, with perhaps one or two others, 
would have written the entire survey of 
fundamental principles so that the whole 
could have been better integrated. The 
arrangement of topics might surprise 
some readers. 

Volume II begins with a classification 
of heterogeneous catalytic vapor phase 
reactions by W. B. Innes. A survey of the 
measurement and defect of pore distribu- 
tion in solid catalysts is next presented 
by A. Wheeler. Two chapters on the na- 
ture of catalytic surfaces and on com- 
plexes on catalyst surfaces by H. M. Hul- 
bert are rather difficult reading for the 
uninitiated. General theories of hetero- 
geneous catalysis are well surveyed in 
the next chapter by a group of authors. 
Finally, the general nature of homogene- 
ous catalysis and of the factors that influ- 
ence the behavior of homogeneous cata- 
lytic systems are given by E. L. King. 

Volume III is devoted entirely to a 
portion of the field of catalytic hydro- 
genation. It is restricted to those reac- 
tions in which hydrogen is simply added 
to unsaturated bonds without ejecting 
any other molecules. B. M. W. Trapnell 
begins logically with the catalytic ex- 
change reactions of hydrogen and deuter- 
ium and with the inner conversions of 
the ortho-para varieties. Next, the cata- 
lytic hydrogenation of ethylene is taken 
up by D. D. Eley. This excellent chapter 
makes clear that the complex nature of 
the ethylene molecule leads only to spec- 
ulation on the mechanism of hydro- 
genation. 

The hydrogenation of olefinic hydro- 
carbons, of carbon-carbon triple bonds, 
and of nitro compounds is then pre- 
sented. Factors such as possible mecha- 
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nisms, catalysts, their preparation, poi- 
soning, and reaction conditions are in- 
cluded. 

The catalytic synthesis of ammonia is 
taken up in the next two chapters, which 
comprise a third of the volume. W. G. 
Frankenburg takes the reader through 
the entire story of this most important 
and interesting synthesis. From initial 
laboratory experiments to the technical 
problems, reaction conditions and han- 
dling problems and catalyst studies are 
covered. The second chapter, on am- 
monia by several Dutch authors, describes 
the work done since 1940, by which time 
surface area measurements could ade- 
quately be made. The still unsettled prob- 
lem of a priori heterogeneity of the cata- 
lyst surface is debated. 

The synthesis of methanol and the 
hydrogenation of glyceride oils are fol- 
lowed by a final chapter on catalytic 
dehydrogenation. All the information on 
these reactions appears to have been 
carefully summarized by the various au- 
thors, but these chapters are written in a 
more technical vein. 

The editor is to be commended for 
bringing together such an _ excellent 
group of contributors. The practical in- 
formation and experimental details are 
certain to prove invaluable to workers 
who follow. Typography and freedom 
from errors remain highly commendable. 

A. C. ZETTLEMOYER 
William H. Chandler Chemistry 
Laboratory, Lehigh University 


The Mammalian Fetus: Physiological 
Aspects of Development. Cold Spring 
Harbor Symposia on Quantitative Biol- 
ogy, vol. XIX. Biological Laboratory, 
Cold Spring Harbor, New York, 1954. 
xii + 225 pp. Illus. $8. 


One hundred and thirty-eight biologists 
and physicians assembled at Cold Spring 
Harbor from 7 to 14 June 1954, to hear 
and discuss the 27 papers (32 authors) 
on fetal physiology that were presented 
there. Grants from several sources made 
possible the participation of 20 Euro- 
peans from countries in which much of 
the pioneering work in this rapidly de- 


veloping field of research has been initi- . 


ated (Great Britain, 14; Sweden, 2; and 
Belgium, Finland, France, and Norway, 
1 each). The remaining 12 participants 
were from the United States. 

The papers can be roughly grouped in 
the following categories. (i) General and 
summarizing (S. R. M. Reynolds, F. P. 
Chinard, A. St. G. Huggett, Clement A. 
Smith). (ii) Endocrine system (A. S. 
Parkes, Alfred Jost, Joseph P. Holt). 
(iii) Uterine relations and placental 
physiology (Bent G. Béving, Finn Bée, 
J. C. McClure Brown, F. W. Rogers 
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Brambell, A. St. G. Huggett, Donald H. 
Barron and Giacoma Meschia). (iv) 
Growth (J. S. Nicholas). (v) Genetics 
(Salome Gluecksohn-Waelsch, Liane B. 
Russell and William L. Russell). (vi) 
Fetal circulation and circulatory changes 
at birth (G. V. R. Born, G. S. Dawes, 
J. C. Mott and J. G. Widdicomb, John 
Lind and Cargl Wegelius). (vii) Respi- 
ratory control and asphyxia (K. W. 
Cross, J. A. Miller, Jr.). (viii) Biochem- 
istry and metabolism (E. F. McCarthy; 
James Walker; C. E. Raiha; R. A. Mc- 
Cance and E. M. Widdowson, 2 papers; 
Claude A. Villee; G. Popjak). 

There is a certain amount of repeti- 
tion, an unavoidable result of assembling 
a group of independent papers under one 
cover. A few errors were noted: “full 
filled” for “fulfilled” (p. 24), “hypothe- 
cate” for “hypothesize” (p. 38), and “un- 
usually” for “unusual” (p. 215). The 
practice of printing discussions only 
when they were submitted to the editor 
in manuscript form has had two curious 
results. The participants are represented 
as making verbal exchanges in highly 
technical language that would rarely be 
spoken and, if spoken, not easily under- 
stood; several of the discussions are es- 
sentially short papers illustrated with one 
or more graphs (pp. 39-40, pp. 91-92, 
pp. 165-166). 

The book as a whole is a worth-while 
addition to the literature of embryology 
and physiology and gives an up-to-date 
impression of most lines of research in 
what has been until recently a neglected 
field. Immunoembryology and the large 
field of experimental embryology are 
touched on in only one paper, that by 
Salome Glueckson-Waelsch, and fetal be- 
havior and the nervous system are ne- 
glected entirely —G. DvS. 


New Books 


Steels for the User. R. T. Rolfe. Philo- 
sophical Library, New York, rev. ed. 3, 
1956. 399 pp. $10. 

Structure Reports for 1942-1944. vol. 
9. A. J. C. Wilson, Ed.; N. C. Baenziger, 
J. M. Bijvoet, and J. Monteath Robert- 
son, Section Eds. Oosthoek’s Uitgevers 
MIJ (for the International Union of 
Crystallography), Utrecht, Netherlands, 
1955. 448 pp. FI. 65. 

Recent Studies in Avian Biology. A\l- 


‘bert Wolfson, Ed. Published under the 


sponsorship of the American Ornitholo- 
gists’ Union. University of Illinois Press, 
Urbana, 1955. 479 pp. $7.50. 

Advanced Analytical Chemistry. Walter 
Wagner, Clarence J. Hull, and Gerald E. 
Markle. Reinhold, New York; Chapman 
& Hall, London, 1956. 282 pp. $6. 

Nellie Landblom’s Copybook for Begin- 
ners in Research Work. Nellie Thompson 
Landblom. The author, P. O. Box 248, 
Fort Collins, Colo., 1955. 118 pp. Paper, 
$2.95. 


Through the Mathescope. C. Stanley 
Ogilvy. Oxford University Press, New 
York, 1956. 162 pp. $4. 

Advances in Protein Chemistry. vol. X. 
M. L. Anson, Kenneth Bailey, and John 
T. Edsall, Eds. Academic Press, New York, 
1955. 425 pp. $9. 

Annual Review of Entomology. vol. I. 
Edward A. Steinhaus and Ray F. Smith, 
Eds. Annual Reviews, Stanford, Calif., 
1956. 466 pp. $7. 

The United States Patent System. Legal 
and economic conflicts in American patent 
history. Floyd L. Vaughan. University of 
Oklahoma Press, Norman, 1956. 355 pp. 
$8.50. 

By Sea on the Tonquin. The dramatic 
account of the voyage and building of Fort 
Astoria and of the establishment of the 
interior fur trade. Cecil Dryden. Caxton, 
Caldwell, Idaho, 1956. 289 pp. $4.50. 

Thermodynamics and Statistical Me- 
chanics. vol. V of Lectures on Theoretical 
Physics. Arnold Sommerfeld. F. Bopp and 
J. Meixner, Eds. J. Kestin, trans. Aca- 
demic Press, New York, 1956. 401 pp. $7. 

Guide Pratique de Mycologie Médicale. 
A lPusage des médecins, des laboratoires et 
des botanistes précédé d’un tableau d’ori- 
entation diagnostique et thérapeutique. 
Jean Coudert. Masson, Paris, 1955. 364 
pp. Paper, F. 5200; cloth, F. 6000. 

Psychology of Industrial Conflict. Ross 
Stagner. Wiley, New York; Chapman & 
Hall, London, 1956. 550 pp. $8. 

Remington’s Practice of Pharmacy. A 
textbook and reference guide for pharma- 
cists, physicians, and other medical scien- 
tists. Eric W. Martin and E. Fullerton 
Cook, Eds. Mack, Easton, Pa., ed. 11, 
1956. 1707 pp. $18. 

The Psychology of Human Differences. 
Leona E. Tyler. Appleton-Century-Crofts, 
New York, ed. 2, 1956. 562 pp. $6. 

Ergebnisse der Medizinischen Grund- 
lagenforschung. K. Fr. Bauer. Thieme, 
Stuttgart, Germany, 1956 (order from 
Intercontinental Medical Book, New York 
16). 855 pp. $30.75. 

Eléments d’Immunologie Générale. P. 
Gastinel, R. Fasquelle, and P. Barbier 
Masson, Paris, 1955. 335 pp. F. 2000. 

Jaarboek der Koninklijke Nederlandse 
Akademie van Wetenschappen, 1954- 
1955. N. V. Noord-Hollandsche Uitgevers 
Maatschappij, Amsterdam, 1955. 349 pp. 

Supplemental Drawings for Embry- 
ology. Graham DuShane. University of 
Chicago Press, Chicago, 1955. 44 pp. 
$1.50. 

The Mycology of the Whooping Crane, 
Grus americana. Illinois Biological Mon- 
ogr. vol. XXIV, No. 2. Harvey I. Fisher 
and Donald C. Goodman. University of 
Illinois Press, Urbana, 1955. 127 pp. 
Cloth, $3.50; paper, $2.50. 

Progress in Biophysics and Biophysical 
Chemistry. vol. 6. J. A. V. Butler, Ed. 
Pergamon, London, 1956. 274 pp. $9.50. 

The Torment of Secrecy. The back- 
ground and consequences of American 
security policies. Free Press, Glencoe, IIl., 
1956. 238 pp. 

Common Sense in Research and De- 
velopment Management. George W. How- 
ard. Vantage Press, New York, 1955. 104 
pp. $2.75. 


467 








Scientific Meetings 


Phospholipid Symposium 


On 12 and 13 Oct. 1955, some 126 sci- 
entists gathered at the University of 
Western Ontario, London, Ontario, 
Canada, to attend a symposium on phos- 
pholipids sponsored by the Biochemistry 
Division of the Chemical Institute of 
Canada. The success of the meetings, 
which were planned by R. J. Rossiter 
and members of the local committee of 
the CIC, was attested by the enthusiastic 
response of all participants. 

The first part of the symposium dealt 
with current advances in our knowledge 
of the chemistry of phospholipids. Erich 
Baer (University of Toronto) outlined 
the elegant synthetic methods used by 
his group to prepare optically pure a- or 
B-isomers of glycerophosphoric acid, 
glycerylphosphorylcholine, phosphatidic 
acids, lecithins, glycerylphosphoryleth- 
anolamine, glycerylphosphorylserine, and 
phosphatidyl serine. He also presented 
the 22-step preparation of the first syn- 
thetic lipopeptide, L-a-(distearoyl ) -phos- 
phatidyl - u - serylglycylglycine. Finally, 
Baer reported on the first synthetic prepa- 
ration of a fully unsaturated lecithin, 
L-a-dioleyllecithin. Of particular inter- 
est was the ability of this substance to 
render a number of polar compounds 
soluble in organic solvents and its prop- 
erty of high stability to atmospheric oxi- 
dation. Baer also emphasized the con- 
sistency with which the 1-configuration 
and a@-structure appear in natural gly- 
cerolphosphatides. 

The second part of the symposium 
was devoted to metabolism and function 
of phospholipids. E. P. Kennedy (Uni- 
versity of Chicago) reviewed the evi- 
dence pointing to 1-a-glycerophosphate 
as a precursor to phospholipids, a point 
demonstrated by the incorporation of 
P®2-Jabeled glycerophosphate into phos- 
pholipids. Kennedy’s group provided the 
next logical step by the isolation and 
partial purification of a rat liver enzyme, 
glycerokinase, which synthesizes 1-a- 
glycerophosphate from ATP and gly- 
cerol. Baer’s suggestion that natural 
glycerophosphatides are of the 1-a-con- 
figuration was given support by this 
finding and the observation that only the 
L-a@-glycerophosphate could be _ incor- 
porated into phospholipids. 

Kornberg’s earlier work was reviewed, 
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which demonstrated the activation of 
fatty acids to acyl-coA derivatives with 
ATP and the attachment of these acyl- 
coA esters to L-a-glycerophosphate to 
form phosphatidic acid, whose function 
was the subject of much discussion dur- 
ing the remainder of the symposium. 
Kornberg had earlier suggested that 
phosphorylcholine could be _ incorpo- 
rated into lecithin by condensation with 
phosphatidic acid, inasmuch as the in- 
corporation of a phosphorylcholine unit 
into lecithin was demonstrated. 

Kennedy’s group found that large 
amounts of ATP were necessary to ac- 
complish this reaction in mitochondria. 
Further scrutiny revealed that the active 
cofactor was a cytidine triphosphate 
(CTP) contaminant of the ATP prepa- 
ration. Kennedy and his coworkers dem- 
onstrated a condensation between CTP 
and the phosphorylcholine unit with the 
formation of cytidine-diphosphorylcho- 
line, which was isolated chromatographi- 
cally, estimated in tissues by isotope- 
dilution techniques, and _ chemically 
synthesized. Labeled synthetic cytidine- 
diphosphorylcholine, as well as cytidine- 
diphosphorylethanolamine, was demon- 
strated to act as a precursor for the 
isotope in phosphatidyl choline and phos- 
phatidyl ethanolamine, _ respectively. 
Furthermore, tissue enzymes were found 
that were able to synthesize the cytidine- 
diphosphate-bases. The reversibility of 
this reaction was demonstrated. The re- 
action was also shown to be completely 
specific for CTP and represents the first 
coenzymatic role found for this nucleo- 
tide. The pressing point of the nature of 
the acceptor for phosphorylcholine was 
raised. Phosphatidic acid, triglycerides, 
and diglycerides were prominent among 
the suspected compounds. However, at- 
tempts to demonstrate any of these com- 
pounds as intermediates had met with 
failure. 

L. E. Hokin (McGill University) pre- 
sented the results of his studies on the 
metabolism of phospholipids in vitro, in 
which he found that acetylcholine maxi- 
mally stimulated the P%? turnover of 
phosphorus-containing moiety of phos- 
tidic acid and phosphoinositide in respir- 
ing slices of brain and pancreas. 

The impetus given to phospholipid re- 
search by satisfactory synthetic methods 
and isotopic and chromatographic tech- 





niques was borne out by the progress re- 
ported in the presentations. The papers 
and discussions presented at this sym- 
posium will be published in the Canadian 
Journal of Biochemistry and Physiology. 
J. F. Berry 
University of Western Ontario, 
London, Ontario, Canada 


Meeting Notes 


® The Scientific Committee on the Ef- 
fects of Atomic Radiation, established 
by the United Nations General Assembly 
at its last session, held its first meeting on 
14 Mar. at U.N. Headquarters. The com- 
mittee is scheduled to meet for about 2 
weeks in closed session to draft its plan 
of work. 

Of the 15 members, 10 have up to now 
appointed representatives on the com- 
mittee. They are: Australia, Brazil, Can- 
ada, Egypt, France, Japan, Sweden, the 
U.S.S.R., the United Kingdom, and the 
United States. The remaining members 
are: Argentina, Belgium, Czechoslo- 
vakia, India, and Mexico. The General 
Assembly resolution of 3 Dec. 1955, 
which was adopted unanimously, re- 
quested the scientific committee “to re- 
ceive and assemble in an appropriate 
and useful form . . . radiological infor- 
mation furnished by states members of 
the U.N. or members of the specialized 
agencies.” 


"The 17th annual Biology Colloquium 
at Oregon State College will be held 6-7 
Apr. on the subject of proteins. Speak- 
ers are Henry Borsook (leader), Otto 
Behrens, Frederick Carpenter, Walter 
Dandliker, Heinz Fraenkel-Conrat, Rol- 
lin Hotchkiss, and Choh Hao Li. Further 
details can be obtained from Tsoo E. 
King, chairman of the Colloquium Com- 
mittee, Oregon State College, Corvallis. 


® The UNESCO South Asia Science Co- 
operation Office in New Delhi, India, 
has organized a symposium on the Study 
of Tropical Vegetation, which is to take 
place in Kandy, Ceylon, from 19-21 
Mar. The 20 participants have been in- 
vited from Europe, the United States, 
Australia, and six countries from South 
and Southeast Asia. 

The principal object of the symposium 
is to attempt to reach international ac- 
cord on the question of nomenclature 
and classification of types of tropical 
vegetation. It is planned to collate in- 
formation on what has been done on 
mapping of forests, grasslands, and other 
types of tropical vegetation and to dis- 
cuss techniques which are being used 
and which are recommended to be used 
for the study of these types of vegetation. 

Immediately following this program, 
the preparatory meeting of specialists in 
Humid Tropics Research will also be 
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PHOTOCONDUCTIVITY CONFERENCE 


Edited by R. G. BrecKkENRIDGE, National Carbon Company, B. R. Russet, The College of Wooster, 
and the late E. E. Hann. With 46 contributors. Covers the subject of photoconductivity, stressing basic 
theory, phenomenological theory, interpretation of photoconduction phenomena, and the most recent data 
on the properties of important photoconductivity materials. 1956. Approx. 630 pages. Prob. $13.50. 


ELEMENTARY CRYSTALLOGRAPHY 
An Introduction to the Fundamental Geometrical Features of Crystals 


By M. J. Buercer, The Massachusetts Institute of Technology. A penetrating study of the symmetry 
properties of crystals, which are basic to all other phases of crystallography. Gives you a firm foundation in 
symmetry theory that can be easily understood with only a background in high school mathematics. Care- 
fully planned tables and over 600 illustrations illuminate the discussion. 1956. Approx. 562 pages. In press. 


THE EXAMINATION OF NEW ORGANIC COMPOUNDS 


By Wa ter T. Smitu Jr., University of Michigan, and Racpu L. Suriner, State University of lowa. 
Contains a collection of methods used in the quantitative analysis of organic compounds. Semi-micro meth- 
ods are used, but certain macro-methods are given also. Most of the methods in this manual have been 


selected from articles in the literature and rewritten so as to be useful to readers unfamiliar with such analy- 
ses. 1956. Approx. 144 pages. Prob. $3.50. 


THE SYSTEMATIC IDENTIFICATION OF ORGANIC COMPOUNDS, 4th Ed. 


By R. L. Suriner, State University of lowa, R. C. Fuson, and D. Y. Curtin, both of the University 
of Illinois. Many changes have been made in this edition, most of them emphasizing the research-laboratory 
approach to the identification of organic compounds. New chapters have been added on infra-red and ultra- 
violet spectroscopy, mixed melting points, and control reactions. 1956. 426 pages. $6.00. 


RESONANCE IN ORGANIC CHEMISTRY 


By Georce W. WHELAND, University of Chicago. Differs from the conventional treatment of the 
subject in its explicit concern with the application of quantum mechanical methods to problems of 
molecular structure. At the same time, the author’s approach is uniformly chemical. Includes an appendix of 
interatomic distances and bond angles which lists all the data obtained by all experimental methods for the 
entire range of organic chemistry. 1955. 846 pages. $15.00. 


ANDROGENS: Biochemistry, Physiology, and Clinical Significance 


By Ratru I. DorFMan, Boston University, and Recinap A. Suipcey, Western Reserve University 
School of Medicine. The first and only work devoted specifically to the broad subject of androgens. Com- 
piles, summarizes, and evaluates the available material in the literature on male hormones and related ster- 
oids. It emphasizes the clinical aspects of androgens and the occurrence of overlap between various syn- 
dromes. Also includes a unique coverage of the concentrations of 17-ketosteroids in health and disease. 1956. 
590 pages. $13.50. 


Send for examination copies. 
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held in Kandy. This meeting will give 
effect to the proposal approved by the 
8th session of the General Conference of 
UNESCO held in Montevideo in No- 
vember 1954 that UNESCO should de- 
velop a program to assist research in 
problems connected with the humid 
tropical zones. 


@ At the national meeting of the Amer- 
ican Institute of Chemical Engineers, 
held at the Hotel Statler, Los Angeles, 
Calif. 16-29 Feb., a revolutionary type 
of reactor for carrying out chemical re- 
actions at extremely high temperatures 
and pressures was decribed by B. H. Sage 
and P. A. Longwell of California Insti- 
tute of Technology in a symposium on 
study and control of fast reactions. Sage 
pointed out that the automobile engine 
is in reality a “chemical engine” and 
that at the high temperatures, high pres- 
sures, and fast reactions which exist in 
the internal combustion machine, many 
unusual chemical products are formed 
from the reaction of air and gasoline. 
Many of these compounds, which are 
not formed when gasoline burns rela- 
tively slowly in atmospheric air, have 
been identified as smog producers. 

In another symposium paper, E. D. 
Ermenc of the Food Machinery and 
Chemical Corporation presented a prog- 
ress report on a new process for making 
basic chemicals for nitrogen fertilizers. 


® An international conference on Quan- 
tum Interactions of the Free Electron 
will be held at the University of Mary- 
land 23-25 Apr. under the sponsorship 
of the International Union of Pure and 
Applied Physics, the University of Mary- 
land, the National Science Foundation, 
the Office of Naval Research, and the 
National Bureau of Standards. This 
conference, the first international con- 
ference on this basic theme, is being held 
in commemoration of the 100th anni- 
versary of the birth of J. J. Thomson. 

It is expected that more than 100 lead- 
ing scientists from the United States and 
13 foreign countries, including Belgium, 
Canada, Denmark, France, Germany, 
Great Britain, India, Italy, Japan, Mex- 
ico, Netherlands, Norway, and Switzer- 
land, will attend this conference. 

The subjects to be discussed are elec- 
tron scattering, electron energy losses, 
positron interactions with matter, electron 
interference phenomena, electron polar- 
ization effects, and the history of electron 
physics. The latter topic will be covered 
at the commemorative banquet. Reviews 
of Modern Physics will devote its Octo- 
ber 1956 issue to papers from this con- 
ference. Invitations to this conference are 
being issued to physicists known to be 
interested in these fields; however, the 
conference is open to other interested 
participants. 
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"The Atomic Energy Commission will 
sponsor a classified conference on the 
homogeneous reactor program for access 
permit holders at the Oak Ridge Na- 
tional Laboratory on 21 and 22 Mar. 
The conference will cover information 
developed under the homogeneous re- 
actor program at ORNL and the com- 
plementary work at Los Alamos Scien- 
tific Laboratory. The meeting also will 
provide an opportunity for conference 
sessions with key ORNL personnel and 
for tours of the Homogeneous Reactor 
Experiment (HRE) No. 2, which is now 


nearing completion. 


“The ninth International Botanical 
Congress will be held in Montreal, Can- 
ada, during the summer of 1959. Prepa- 
rations have been initiated, but the exact 
date and officers of the congress will be 
announced later. For the present all com- 
munications should be addressed to the 
secretary of the Executive, Dr. A. J. 
Skolko, Botany and Plant Pathology Di- 
vision, Science Service Building, Carling 
Ave., Ottawa, Canada. 


Forthcoming Events 


April 


9-11. American Assoc. of Feed Micros- 
copists, annual, Terre Haute, Ind. (R. 
C. Wornick, Agricultural Research Dept., 
Chas. Pfizer & Co., Inc., Terre Haute.) 

9-12. International Anesthesia Research 
Soc., 30th annual cong., Miami Beach, 
Fla. (R. J. Whiteacre, 13951 Terrace Rd., 
Cleveland 12, Ohio.) 

10-11. Symposium for Management on 
Applications of Analog Computers, Kan- 
sas City, Mo. (O. Fanning, Midwest Re- 
search Inst., 425 Volker Blvd., Kansas 
City 10.) 

10-12. Council for Agricultural and 
Chemurgic Research, 21st annual, Chi- 
cago, Ill. (J. W. Ticknor, CACR, 350 
Fifth Ave., New York 1.) 

12. Assoc. of Vitamin Chemists, Chi- 
cago, Ill. (M. Freed, Dawes Products, 
4800 S. Richmond, Chicago 32.) 

13-14. Louisiana Acad. of Science, an- 
nual, New Orleans, La. (H. B. Boudreaux, 
Dept. of Zoology, Louisiana State Univ., 
Baton Rouge 3.) 

14. South Carolina Acad. of Science, 
annual, Clemson, 8.C. (H. W. Freeman, 
University of South Carolina, Colum- 
bia. ) 

15-16. American Soc. for Artificial In- 
ternal Organs, Atlantic City, N.J. (P. F. 
Salisbury, Cedars of Lebanon Hospital, 
4751 Fountain Ave., Los Angeles 29, 
Calif. ) 

15-20. American Soc. for Pharmacology 
and Experimental Therapeutics, Atlantic 
City, N.J. (C. C. Pfeiffer, Emory Univ. 
School of Medicine, Emory University, 
Ga.) 

15-21. American Inst. of Nutrition, At- 
lantic City, N.J. (R. W. Engel, Virginia 
Polytechnic Inst., Blacksburg. ) 

15-21. American Physiological Soc., At- 





lantic City, N.J. (M. O. Lee, 9650 Wis- 
consin Ave., NW, Washington 14.) 

15-21. American Soc. for Experimental 
Pathology, annual, Atlantic City, N.J. (C. 
C. Erickson, 858 Madison Ave., Memphis, 
Tenn.) 

16-18. Aero Medical Assoc., 27th an- 
nual, Chicago, Ill. (J. P. Marbarger, 
Aeromedical and Physical Environment 
Lab., Univ. of Illinois, Chicago.) 

16-19. Conf. on Communication of In- 
formation by Workers Studying Sounds 
of Biological Significance, University 
Park, Pa. (H. Frings, Dept. of Zoology 
and Entomology, Pennsylvania State 
Univ., University Park.) 

16-20. American Assoc. of Immunolo- 
gists, Atlantic City, N.J. (F. S. Cheever, 
Graduate School of Public Health, Univ. 
of Pittsburgh, Pittsburgh 13, Pa.) 

16-20. American College of Physicians, 
37th annual, Los Angeles, Calif. (E. R. 
Loveland, ACP, Philadelphia 4, Pa.) 

16-20. American Soc. of Biological 
Chemists, Atlantic City, N.J. (P. Handler, 
Dept. of Biochemistry, Duke Univ., Dur- 
ham, N.C.) 

16-20. Federation of American Societies 
for Experimental Biology, 40th annual, At- 
lantic City, N.J. (M. O. Lee, 9650 Wis- 
consin Ave., NW, Washington 14.) 

17-19. Atomic Energy and Its Implica- 
tions for Southern Industry, Atlanta, Ga. 
and Oak Ridge, Tenn. (O. H. Townsend, 
Atomic industrial Forum, Inc., 260 Madi- 
son Ave., New York, N.Y.) 

18-19. National Industrial Research 
Conf., Chicago, Ill. (J. J. Kowal, Armour 
Research Foundation, Illinois Institute 
of Technology, 10 W. 35 St., Chicago 16.) 

18-20. American College of Allergists, 
12th annual, New York, N.Y. (F. W. 
Wittich, 401 La Salle Bldg., Minneapolis 
2, Minn.) 

18-20. Conf. on Marine Corrosion and 
Fouling Problems, La Jolla, Calif. (Univ. 
of California Engineering Extension, Los 
Angeles 24.) 

19-21. Assoc. of Southeastern Biolo- 
gists, Durham, N.C. (J. C. Dickinson, 
Univ. of Florida, Gainesville. ) 

19-21. Ohio Acad. of Science, 65th an- 
nual, Springfield. (R. W. Dexter, Kent 
State Univ., Kent, Ohio.) 

19-23. West Virginia Acad. of Science, 
annual, Institute, W. Va. (M. Ward, 
Glenville State College, Glenville, W. Va.) 

20-21. Arkansas Acad. of Science, an- 
nual, Arkadelphia. (L. F. Bailey, Dept. of 
Botany and Bacteriology, Univ. of Ar- 
kansas, Fayetteville.) 

20-21. Bioengineering Symposium, 2nd, 
Terre Haute, Ind. (W. L. Keko, Com- 
mercial Solvents Corp., Terre Haute.) 

20-21. Biometric Soc., jointly with Inst. 
of Mathematical Statistics, Princeton, N.J. 
(A. M. Dutton, Univ. of Rochester, Box 
287, Station 3, Rochester 20, N.Y.) 

20-21. Iowa Acad. of Science, Grinnell. 
(J. L. Laffoon, Iowa State College, Ames.) 

20-21. Nebraska Acad. of Science, 65th 
annual, Lincoln. (M. Beckmann, Univ. of 
Nebraska, Lincoln.) 

20-21. Western Gerontological Soc., 
2nd annual, Los Angeles, Calif. (O. J. 
Kaplan, San Diego State College, San 
Diego 15, Calif. ) 
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21. Soc. for the Scientific Study of Re- 
ligion, spring meeting, New York, N.Y. 
(C. Y. Glock, Bur. of Applied Social Re- 
search, Columbia Univ., New York 27.) 

22-26. American Ceramic Soc., 58th 
annual, New York, N.Y. (C. S. Pearce, 
4055 N. High St., Columbus 14, Ohio.) 

23-25. American Oil Chemists’ Soc., 
47th annual spring, Houston, Tex. (W. 
Argue, Anderson Clayton Co., Houston. ) 

23-25. National Acad. of Sciences, an- 
nual, Washington, D.C. (NAS, 2101 Con- 
stitution Ave., Washington 25.) 

23-26. American Assoc. of Petroleum 
Geologists, annual, Chicago, Ill. (R. H. 
Dott, Box 979, Tulsa, Okla.) 

23-26. International Acad. of Proctol- 
ogy, 8th annual teaching seminar, Chi- 
cago, Ill. (IAP, 147-41 Sanford Ave., 
Flushing, N.Y.) 

24-25. International Acad. of Pathol- 
ogy, 45th annual, Cincinnati, Ohio. (F. 
K. Mostofi, Armed Forces Inst. of Pathol- 
ogy, Washington 25.) 

24-27. American Industrial Hygiene 
Assoc., annual, Philadelphia, Pa. (G. D. 
Clayton, 14125 Prevost, Detroit 27, 
Mich. ) 

25-27. Symposium on Nonlinear Cir- 
cuit Analysis, II, 6th international, New 
York, N.Y. (Polytechnic Inst. of Brook- 
lyn, Microwave Research Inst., 55 John- 
son St., Brooklyn 1, N.Y.) 

26-28. American Assoc. of Pathologists 
and Bacteriologists, Cincinnati, Ohio. (E. 
A. Gall, Cincinnati General Hospital, Cin- 
cinnati 2.) 


26-28. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27.) 

26-28. British Columbia Acad. of Sci- 
ence, Vancouver, B.C., Canada. (W. J. 
Polglase, Dept. of Biochemistry, Univ. of 
British Columbia, Vancouver 8.) 

26-28. Engineering Conf., 7th annual, 
Blacksburg, Va. (L. A. Padis, Mechanical 
Engineering Dept., Virginia Polytechnic 
Inst., Blacksburg. ) 

26-28. Hawaiian Acad. of Science, 31st 
annual, Honolulu, T.H. (D. C. Cox, 1527 
Keeaumoku St., Honolulu 14.) 

26-28. Kansas Acad. of Science, an- 
nual, Winfield. (C. T. Rogerson, Dept. of 
Botany, Kansas State College, Manhat- 
tan.) 

26-29. American Psychoanalytic Assoc., 
Chicago, Ill. (J. N. McVeigh, 36 W. 44 
St., New York 36.) 

26-29. Wilson Ornithological Soc., Buf- 
falo, N.Y. (P. B. Street, Rt. 1, Chester 
Springs, Pa.) 

27. Symposium on Study of Host-Para- 
site Relationships, Galveston, Tex. (Miss 
H. M. Felton, Univ. of Texas Medical 
Branch, Galveston. ) 

27-28. Biometric Soc., ENAR, jointly 
with Inst. of Mathematical Statistics, Chi- 
cago, Ill. (A. M. Dutton, Univ. of Roch- 
ester, Box 287, Station 3, Rochester 20, 
N. Y.) 

27-28. Colorado-Wyoming Acad. of 
Science, annual, Golden, Colo. (O. W. 
Olsen, Colorado A & M College, Fort 
Collins. ) 


27-28. Mississippi Acad. of Sciences, 
Inc., Jackson. (C. Q. Sheely, Box 574, 
State College, Miss. ) 

27-28. South Dakota Acad. of Science, 
Vermillion. (J. M. Winter, Botany Dept., 
Univ. of South Dakota, Vermillion.) 

28-5. International Conf. on Health 
Education, 3rd, Rome, Italy. (L. Viborel, 
International Union for Health Educa- 
tion of the Public, 92, rue Saint Denis, 
Paris, 1*, France.) 

29-3. Semiconductor Symposium of 
Electrochemical Soc., 4th annual, San 
Francisco, Calif. (J. W. Faust, Jr., West- 
inghouse Research Laboratories, Beulah 
Rd., Pittsburgh 35, Pa.) 

29-3. Southwestern and Rocky Moun- 
tain Div., AAAS, annual, Las Cruces, 
N.M. (F. E. E. Germann, Dept. of Chem- 
istry, Univ. of Colorado, Boulder.) 

29-4. Soc. of American Bacteriologists, 
annual, Houston, Tex. (J. H. Bailey, Ster- 
ling-Winthrop Research Inst., Rensselaer, 
N.Y.) 

29-4. Soc. of Motion Picture and Tele- 
vision Engineers, 79th, New York, N.Y 
(SMPTE, 55 W. 42 St., New York 36.) 

30-2. American Geophysical Union, an- 
nual, Washington, D.C. (W. E. Smith, 
AGU, 1530 P St., NW, Washington 5.) 

30-3. International Scientific Radio 
Union, spring meeting, Washington, D.C. 
(J. P. Hagen, 2101 Constitution Ave., 
NW, Washington 25.) 

30-4. American Meteorological Soc., 
Washington, D.C. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass.) 
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Sigma Is Pleased To Offer 


Unidentified Compounds 


From Tissue and Yeast 


For years we have been working on the isolation 
of various compounds and concentrates. While our 
program is still far from complete it is sufficiently 
advanced to offer you a new tool of tremendous 
importance. 


Since Sigma succeeded in purifying nucleotides to 
about 100%, numerous enzyme systems have ceased 
to respond, indicating the presence of trace im- 
purities in the old grades. Now we have concen- 
trated, and in some cases purified, these impurities, 
offering potent new reagents for further investiga- 
tion. 


A systematic approach to the selection of concen- 
trates and compounds that might interest you is 
offered in a series of diagrams in process of prepara- 
tion. Call us if interested. 














REAGENTS FOR THE DETERMINATION OF 
— SERUM TRANSAMINASE 
in Myocardial Infarction and Liver Damage 


— SERUM PHOSPHATASE 
by the most rapid and acurate procedure known 


ASK FOR TECHNICAL BULLETINS #410 and #104 — 


NEW OFFERINGS 


90-100% pure FAD 
6-Phosphogluconate 
6-Phosphogluconic Dehydrogenase 
Yeast Enzyme Concentrate 
Phosphoryl Choline Chloride 
Soluble Glucose-6-Phosphate, Potassium 
Soluble Glucose-6-Phosphate, Sodium 
Soluble Adenosine-5-Phosphate, Sodium 


—-————— WRITE FOR COMPLETE LIST — FALL 1955 


SIGMA 


CHEMICAL COMPANY 








4648 EASTON AVENUE, ST. LOUIS 13, MO. U.S.A. 


MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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30-4. American Psychiatric Assoc., an- 
nual, Chicago, Ill. (D. Blain, APA, 1785 
Massachusetts Ave., NW, Washington 6.) 


May 


1-3. Electronic Components Sympo- 
sium, 7th annual, Washington, D.C. (A. 
W. Rogers, U.S. Army Signal Corps, Fort 
Monmouth, N.J.) 

3-5. American Philosophical Assoc., 
Western Div., Bloomington, Ind. (W. H. 
Hay, Bascom Hall, Univ. of Wisconsin, 
Madison 6.) 

3-5. Illinois State Acad. of Science, an- 
nual, Springfield, Ill. (L. E. Bamber, 223 
Natural History, Univ. of Illinois, Ur- 
bana. ) 

3-5. Midwestern Psychological Assoc., 
annual, St. Louis, Mo. (D. W. Fiske, Dept. 
of Psychology, Univ. of Chicago, Chicago 
37, Il.) 

3-5. Soc. for American Archaeology, 
annual, Lincoln, Nebr. (A. C. Spaulding, 
Museum of Anthropology, Univ. of Michi- 
gan, Ann Arbor.) 

4, American Assoc. of Spectrographers, 
7th annual, Chicago, Ill. (J. P. Merutka, 
H. M. Harper Co., 8200 Lehigh Ave., 
Morton Grove, IIl.) 

4. Annual Conf. for Engineers, Colum- 
bus, Ohio. (H. A. Bolz, College of Engi- 
neering, Ohio State Univ., Columbus 10.) 

4-5. Minnesota Acad. of Science, an- 
nual, Minneapolis. (B. O. Krogstad, Sci- 
ence and Mathematics Div., Univ. of Min- 
nesota, Duluth Branch, Duluth 5.) 

4-5. Wisconsin Acad. of Sciences, Arts, 
and Letters, annual, Milwaukee. (R. J. 
Dicke, 3 King Hall, Univ. of Wisconsin, 
Madison 6. ) 

4-6. Oklahoma Acad. of Science, 
Quartz Mountain State Park. (D. E. 
Howell, Entomology Dept., Oklahoma A. 
& M. College, Stillwater.) 

6-9. American Inst. of Chemical En- 
gineers, New Orleans, La. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36.) 

7-8. New Orleans Acad. of Science, 
annual, New Orleans, La. (Father J. H. 
Mullahy, S.J., Dept. of Biological Sci- 
ences, Loyola Univ., New Orleans 18.) 

9-12. Virginia Acad. of Science, annual, 
Richmond, Va. (F. F. Smith, Box 1420, 
Richmond 11.) 

10. Assoc. of Vitamin Chemists, Chi- 
cago, Ill. (M. Freed, Dawes Products, 
4800 S. Richmond, Chicago 32.) 

10-11. American Inst. of Chemists, an- 
nual, Boston, Mass. (L. Van Doren, AIC, 
60 E. 42 St., New York 17.) 

10-12. National Science Fair, 7th an- 
nual, Oklahoma City, Okla. (J. H. Kraus, 
Science Clubs of America, 1719 N St., 
NW, Washington 6.) 

11-12. Indiana Acad. of Science, Mar- 
tinsville. (W. A. Daily, Eli Lilly Research 
Laboratories, Indianapolis 6, Ind.) 

14-15. Soc. of American Military En- 
gineers, 36th annual, Washington, D.C. 
(SAME, 808 Mills Bldg., Washington 6. ) 

14-19. Assoc. of Official Seed Analysts, 
Sacramento, Calif. (R. G. Colborn, Seed 
Div., Dept. of Agriculture, Capitol Bldg., 
Lincoln, Nebr.) 

14-19. International Spectroscopical 
Colloquium, 6th, Amsterdam. (F. Freese, 
Laboratorium voor Analytische Chemie, 
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SPECIAL APPLICATIONS 
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Model “K Model “L 
For sectioning of unde- Immersion microtome for 
calcified bone, plastics, 
and other extremely hard brain and lung sections. 


materials. 





Microtome Knives 
Finest surgical steel, of 
all profiles, for every ap- 
plication. 


Model “Tetrander” 


For large specimens in 
paraffin or celloidin em- 





beddings. 
Write or phone today for further details 


WILLIAM J. HACKER & CO., INC. 


82 BEAVER STREET, NEW YORK 5, N. Y. 


Telephone BOwling Green 9-8750 


U.S. Representative for 
JUNG, famous for pre- 
cision microtomes and 
knives since 1872. 
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Useful Books from — 
Littl, Brown 


— BIOCHEMISTRY AND THE 
CENTRAL NERVOUS SYSTEM. 
The subiect of chemical change and 
structure in the central nervous sys- 
tem is in the forefront of biochemical 
discovery. 43 illustrations. 33 tables. 

$9.50 


— CLINICAL DISORDERS OF HY- 
DRATION AND ACID-BASE EQUI- 
LIBRIUM. A lucid examination of the 
pathogenesis and treatment of fluid and 
electrolyte balance. “Fills an important 
gap in medical literature. Well written, 
concise and represents the carefully 
considered judgments of one who has 
had extensive experience in this area.” 
—Dr. HOMER SMITH. 249 pages, 11 fig- 
ures. $6.00 


McILWAIN 







ERANKO — QUANTITATIVE METHODS IN 


HISTOLOGY AND MICROSCOPIC 
HISTOCHEMISTRY. “An extremely use- 
ful book which should certainly be the 
first reading task of any histologist or 
cytologist who feels perhaps he could 
increase the value of his work by using 
the quantitative approach.”—Journal 
of Histochemistry and Cytochemistry. 
$5.50 


— HISTOCHEMISTRY: THEO- 
RETICAL AND APPLIED. ‘“‘The 
first important work in its field since 
1949; it is logically organized, beauti- 
fully written and thoroughly indexed.” 
—Journal of the AMA, 122 illustra- 
tions, 13 in color. $12.00 

















For immediate delivery 
use this ad as your order form 
and mail to your medical 
book dealer or directly 
to the publisher 


473 





125 Nieuwe Achtergracht, Amsterdam- 
C4.) 

15-16. Industrial Nuclear Technology 
Conf., Chicago, Ill. (INT Conf.,-Armour 
Research Foundation, 10 W. 35 St., Chi- 
cago 16.) 

16-18. American College of Cardiol- 
ogy, 5th annual, Chicago, Ill. (P. Reich- 
ert, Empire State Bldg., New York, N.Y.) 

16-18. Soc. for Experimental Stress 
Analysis, Pittsburgh, Pa. (W. M. Murray, 
Massachusetts Inst. of Technology, Cam- 
bridge 39.) 

17. Maryland Acad. of Science, annual, 
Baltimore. (T. King, MAS, Enoch Pratt 
Free Library, Baltimore 1.) 

18-26. World Cong. on Fertility and 
Sterility, 2nd, Naples, Italy. (C. D. Guer- 
rero, Melchor Ocampo 487, Mexico, D.F. 
Mexico. ) 

19-20. Population Assoc. of America, 
annual, Ann Arbor, Mich. (H. Carter, 
National Office of Vital Statistics, Public 
Health Service, Washington 25.) 

20-22. International Cong. of Neo-Hip- 
pocratic Medicine, Montecatini Terme, 
Italy. (Dr. Valente, 41 Av. Verdi, Monte- 
catini, Terme.) 

20-24. American Assoc. of Cereal 
Chemists, New York, N.Y. (C. L. Brooke, 
Merck & Co., Inc., Rahway, N.J.) 

21-23. American Trudeau Soc., 5lst 
annual, New York, N.Y. (Miss E. Lovell, 
National Tuberculosis Assoc., 1790 Broad- 
way, New York 19.) 

21-24. Air Pollution Control Assoc., 
Niagara Frontier, annual, Buffalo, N.Y. 












..“ahen lime ts of the essence -”” 


You can always depend upon 
Nutritional Biochemicals Corporation 
when your needs for Research 
Biochemicals demand speedy delivery. 
e AMINO ACIDS 
e “VITAMIN FREE” CASEIN | 
HYDROLYSATE 
e NUCLEOPROTEINS, 
PURINES, PYRIMIDINES 
e “VITAMIN FREE” CASEIN 
e MISCELLANEOUS 
BIOCHEMICALS 


(H. C. Ballman, APCA, 4400 Fifth Ave., 
Pittsburgh 13, Pa.) 
23-26. European Symposium on Vita- 


min Bi, Ist, Hamburg, Germany. (H. 
Bauer, Nervenklinik, Hamburg-Eppen- 
dorf. ) 


24-26. National Soc. of Professional 
Engineers, Atlantic City, N.J. (P. H. 
Robbins, 1121 15 St., N.W., Washing- 
ton 5.) 

25-27. Soc. for Applied Anthropology, 
annual, Boston, Mass. (Mrs. E. Purcell, 
150 E. 35 St., New York 16.) 

28-30. Chemical Inst. of Canada Con- 
ference, 39th annual, Montreal, Que. 
(Chemical Inst. of Canada, 18 Rideau 
St., Ottawa 2, Ont.) 

28-1. International Symposium on 
Venereal Diseases and the Treponema- 
toses, Ist, Washington, D.C. (C. A. 
Smith, Venereal Disease Program, Div. 
of Special Health Services, Public Health 


Service, Washington 25.) 
June 


3-6. American Soc. of Refrigerating 
Engineers, Cincinnati, Ohio. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

3-7. Special Libraries Assoc., annual, 
Pittsburgh, Pa. (Miss M. E. Lucius, 31 E. 
10 St., New York 3. 

4-9. Microbiological Inst., 9th annual, 
Lafayette, Ind. (Div. of Adult Education, 
Engineering Administration, Bldg., Pur- 
due Univ., Lafayette.) 

6-8. American Soc. for Quality Control, 
annual, Montreal, Quebec, Canada. (C. 





E. Fisher, ASOC, Room 563, 50 Church 
St., New York 7.) 

6-10. American College of Chest Physi- 
cians, annual, Chicago, Ill. (M. Kornfeld, 
ACCP, 112 E. Chestnut St., Chicago. ) 

7-9. Endocrine Soc., annual, Chicago, 
Ill. (H. H. Turner, 1200 N. Walker St., 
Oklahoma City, Okla. ) 

9-10. Soc. for Investigative Dermatol- 
ogy, annual, Chicago, Ill. (H. Beerman, 
255 S. 17 St., Philadelphia 3, Pa.) 

10-14. Institute of Food Technologists, 
annual, St. Louis, Mo. (C. S. Lawrence, 
IFT, 176 W. Adams St., Chicago 3, II. 

11-15. American Medical Assoc., an- 
nual, Chicago, Ill. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10.) 

11-15. Symposium on Molecular Struc- 
ture and Spectroscopy, annual, Columbus, 
Ohio. (H. H. Nielsen, Dept. of Physics, 
Ohio State Univ., Columbus.) 

11-16. Pacific Div., AAAS, Seattle, 
Wash. (R. C. Miller, California Acad. of 
Sciences, Golden Gate Park, San Fran- 
cisco 18.) 

11-23. European Organization for Nu- 
clear Research, Symposium on High En- 
ergy Physics, Geneva, Switzerland. (H. 
Coblans, CERN, Case Postale 25, Genéve 
15-Aéroport. 

12-14. American Meteorological Soc., 
Seattle, Wash. (K. C. Spengler, AMS, 3 
Joy St., Boston 8, Mass. ) 

12-16. World Conference on Earth- 
quake Engineering, Berkeley, Calif. (R. 
W. Clough, Div. of Civil Engineering, 
Univ. of California, Berkeley 4.) 
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Line-Operated Electronic 
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For the exact measurement of light values as low as 
1/10,000 microlumen . . . for absorption and flame 
photometry, colorimetry through microscopes, scin- 
tillation measurements, fluorescence trace analysis, 


Write for Bulletin +360 to 


PHOTOVOLT CORP. 
95 Madison Ave. 
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Equipment News Begin Your Micro Respiration Series with Confidence 


® REGULATED POWER SUPPLY suited for 
calibrating meters and powering multi- 
stage amplifiers, computers, and various Use BRONWI LL= 
other laboratory instruments has been 
the only Warburg 
with these 
| + 
Exclusive Features 


announced. The modei PR 300 has an 
output tolerance for line-voltage fluctua- 

®@ Lagless intra-molecular heating 

—giving instant response; no im- 


tions up to 10 percent of 0.002 percent 
mersion heaters to overshoot. 








or less. Reliability of voltage readings is 
0.02 percent or 5 mv, whichever is 
greater. Other characteristics of the regu- 
lated power supply are its stability, low 
output-voltage ripple, and low imped- 
ance. (Oregon Electronics, Dept. Sci., 
2232 E. Burnside St., Portland 15, Ore.) 


® VIBRATING-REED ELECTROMETER, model 
31, is suitable for mass spectrometry, 
measuring radioactivity and _ electric 
properties, determination of isotopes, 
such as carbon-14, tritium, sulfur-35, and 
for other applications. The new instru- 
ment is capable of detecting currents as 
small as 1x 10-° wma originating in a 
high-impedance source. Voltages as small 
as 0.02 mv can also be detected. (Ap- 
plied Physics Corp., Dept. Sci., 362 W. 
Colorado St., Pasadena, Calif. 


@ Built-in cooling coil — permitting 
temperature constancy of 
+0.01° C down to 10° C or below. 


@ Fastest to set up — small bath 
{only 8 liters) heats from ambient 
to 37° C in 22 minutes. 


@ Precalibrated glassware — inter- 
changeable reaction vessels and 
manometers with volume to the 
third place etched on each. 





4844T—Bronwill Model UV Warburg 


® BOOKLET entitled “Atomic energy ma- BRONWILL Apparatus, complete with cooling coil, 

terials” covers the uses and properties MODEL UV WARBURG manometer stands, contact thermometer, 

of such basic elements as cadmium, co- Compact design—only 2012 inches but without glassware or manometer 

balt, titanium, uranium, and zirconium. diameter, fits easily into corner sec- GUPPOTN. ccccccrcccccseosoes $695.00 

s) 1e are railah! (Nati ¢ 7 * 

ae - available. (National Lead tion of your lab table. 4846T—Bronwill Model UVL Warburg 

0., Dept. Sci., 111 Broadway, New Cente 08 tins 320° : 

York 6. ircular ' unit—rotates so Apparatus for photo-chemical work, same 
you can quickly read any of the 14 as Model UV, but with 14 fan-cooled 

eee ae bl , manometers. spotlights mounted to focus on reaction 

AUTOMATIC CAMERA that is designed to ‘ : - : § plexial 

compensate for human error and to pre- Quiet shaking —with 6 reproducible vessels through bottom of plexiglass 

vent fraud simultaneously photographs speeds from 80 to 160 oscillations BOTA. ccccccccccocccoccoess $1275.00 

an event and records on the same frame per minute and 3 amplitudes. 

any data desired. Data are electrically Center stirring — separate fan- 

transmitted to the camera from remote cooled motor provides uniform circu- 

computing machinery or activating de- lation. 


vices. (Taller and Cooper, Inc., Dept. 


, . Precise thermoregulation — merc- 
Sci., 75 Front St., Brooklyn 1, N.Y.) 


to-wire contact thermometer, mag- 
netically adjusted over range 0 to 


S FIELD EMISSION ELECTRON MICROSCOPE 50° ca with Thyratron relay. 


capable of magnifications up to 2 mil- 
lion diameters is available either as a 
classroom demonstration model or as a 
completely equipped research instrument 
for applications in metallurgy, lighting, 
communications, crystallography, cataly- | 4846T-20—Bronwill Double Capillary Manometer, each....... $16.95 
sis, and oxidation-reduction processes on Same but precalibrated, each... .......seeeeeeees 19.45 


metallic surfaces. The instrument con- | 4846T-10—Back for supporting above manometers, each...... 8.50 
sists of a fine needle sealed into one end | 















SINGLE-TUBE DOUBLE-CAPILLARY MANOMETERS 


— easiest to read with one scale common to both capillaries. 


All types of reaction vessels available—including Bronwill’s 
exclusive magnetic tilting vessels that need not be removed 
from the bath to start reaction. 


of an evacuated tube that points toward 
a fluorescent screen at the opposite end. 
When 5000 v are applied to the needle 
field, emission is strong enough so that Write for brochures on Bronwill manometric glassware and 
the resulting picture can be projected Bronwill Warburg Apparatus. 
on a large screen or photographed with | 
a motion-picture camera. The _instru- P 
ment and accessories are approximately \ ) ] CORPORATION 
the size of a typewriter; controls are 1 and subsidiaries 
designed for operation by inexperienced 
ersonnel. (National Instrument Labo- _— oe: 
eid Dept. Sci., 6108 Rhode Island Specialists in Scientific Supply 
Ave., Riverdale, Md.) ROCHESTER 3, N.Y. * ATLANTA 1, GA. + NEW YORK 12, WY. + BALTIMORE 24, MD. + BUFFALO 5, WY. 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single ee $22.00 per inch 
13 times in 1 21.00 per inch 
26 times in 1 ° 20.00 per inch 
52 times ia 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 





<< 














(||| POSITIONS WANTED 





Anatomist, woman, Ph.D., 30 years old, desires 
academic position. Box 53, SCIENCE x 





Bacteriologist-Biochemist, Ph.D. Several years’ 
research experience in metabolism, genetics. 
Presently on faculty of leading medical school. 
Desires challenging research position s research 
and teaching position. Box 51, SCIENCE. Xx 





Biologist, M.S.; 26, family. Teaching experience 
in general biology, botany, and human physiol- 
ogy. Desires teaching position. Available Septem- 
ber. Box 52, SCIENCE. 





Pharmacologist ; late 40's; 
years’ teaching experience, 
physiology, well-known medical schools; 2 years’ 
clinical biochemistry; Far West preferred; 
$8000. Woodward Medical Bureau, 185 North 
Wabash, Chicago. < 


Ph.D., chemistry; 13 
pharmacology and 





Physiologist, Ph.D.; 5 years’ university teach- 
ing; available for research position with ‘pharma- 
ceutical firm or research institution. Medical 
Bureau (Burneice Larson, Director), Palmolive 
Building, Chicago. x 


Plant Physiologist; 10 years’ experience research 
and development in floriculture. Desires research 
position, Box 54, SCIEN 


Research Assistant: B.S.; 5% years of ex- 
perience with onl es company in physiol- 
ogy-pharmacy research, Good knowledge of 
gross and micromedical photography. Publica- 


tions. Administrative experience. Desires to re- 
locate. Will consider position in the United 
States or abroad, Box 48, SCIENCE. 3/16 





Zoologist; Ph.D., 1956; research interests in 
genetics, cancer; publications. Desires teaching 
position with research opportunities. Box 59, 
SCIENCE 





The Market Place 


BOOKS + SERVICES + SUPPLIES » EQUIPMENT 








DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For be ag on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 
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hill ||| POSITIONS OPEN NH | 





Bacteriologist, Ph.D., with training and experi- 
ence in medical bacteriology, microbial nutrition, 
and physiology for research investigation in 
bacterial chemotherapy, although studies related 
to microbial physiology and metabolism, host 

parasite relationships, and so forth, will consti- 
tute important segments of the research. Com- 
prehensive benefit program. Eastern manufac- 
turer. Send complete résumé. Box 58, SCI 
E NCE. 3/23 


BIOCHEMIST 

Applications are invited for a position as bio- 
chemist to study nutrition and metabolism of 
marine bacteria and various pe concerned 
with the biochemistry of fish. Knowledge of 
manometric and tracer techniques is desirable, 
and a Ph.D. or its equivalent from a recognized 
university is required, Send details regarding 
training, publications, references, and salary re- 
quired to the Acting Director, Fisheries Re 
search Board of Canada, Technological Station, 
Vancouver 2, B.C 3/23, 30; 4/6 
CHEMICAL ENGINEER 
Applications are invited for a position as chemical 
engineer to initiate engineering research on prob- 
lems concerned with processing of fish and to 
assist in engineering work already in progress. 
Applicants should possess a master’s or bachelor’s 
degree in chemical engineering, and preferably 
possess some research experience. Send details 
regarding training, references, and salary re- 
quired to the Acting Director, Fisheries Research 
Board of C anada, Technological Station, Van- 
couver 2, B.C 3/23, 30; 4/6 








Chemist, Ph.D.—Chairmanship Chemistry De- 
partment. Principal interest analytic, inorganic, 
or physical preferred. Available September 1956. 
Salary dependent upon qualifications and ex- 
perience. Send résumé and references to Chair- 
man, Division of Natural Sciences, Hollins Col- 
lege, Virginia x 








Microbiologist. Graduate assistantship, research 
and teaching. $1700 per year while pursuing 
study toward M.S. Available in June. Write to 
D. B. Johnstone, Associate Professor of Micro- 
biology, University of Vermont, Burlington. xX 


POSITIONS REQUIRING DEGREES IN 
MEDICINE OR SCIENCE: (a) Biochemist, 
Ph.D. preferred; familiar with body chemistry, 
properties and modes of action of drugs; back- 
ground in chemistry, physiology, pharmacology ; 
product development laboratory; well-known 
midwestern concern. (b) Research Serologist or 
Immunochemist, Ph.D.; prefer experienced in 
streptococci; primary interest rheumatic fever 
and allied diseases; research group affiliated well- 
known eastern medical school, (c) Pharmacology 
Instructor; prefer experienced in handling, meas- 
uring devices and electronic equipment as used 
in cardiovascular a university medical 
school, affiliated hospital; East. (d) Biochemist; 
M.S. with good methodology training; wor 
with highly qualified Ph.D. in active laboratory, 
large general hospital; Mideast. (e) Medical 
Bacteriologist; M.S. also qualified in biochemis- 
try; experienced proteins, carbohydrates, en- 
zymes; immunohematology department, well- 
known eastern pharmaceutical house; to $4500. 
(f) Biochemist; supervise active clinical chemis- 
try department, 300-bed general hospital; some 
research opportunity; lovely southern city. For 
further information write Woodward Medical 
Bureau, 185 North Wabash, Chicago. ‘ 








ELECTROENCEPHALOGRAPHY 
Specialization opportunity in electroencephalog- 
raphy for psychiatrist or neurologist. General 
hospital, 1067 beds; research facilities, electro- 
cortiography available. Faculty appointment, 
teaching. Affiliated Baylor University College of 
Medicine, Texas Medical Center. Dr. Lee 
Cady, Manager, VA Hospital, Houston, Texas. 

3/16, 23, 30 


Medical Writer. ‘Gray Flannel Suit” 
years old with imagination, science background, 
and talent for concise, effective prose, Job en- 
tails contacting physicians; planning scientific 
qoute displays; writing, directing medical 
movies. Salary dependent on experience an 
demonstrable ability. Eastern manufacturer. Lib- 
eral benefit a um. Send complete résumé, Box 
57, SCIEN 





type, 25-35 


Part-time aatauuiiies. Teaching and research 


appointments in anatomy. $1300-2000 for 9 
months. Morphology, neurology, behavioral 
studies. Reproductive physiology, experimental 


and chemical embryology, histochemistry and 
cytochemistry. Write to the Department of 
Anatomy, University of Kansas, Lawrence, 
Kansas. 3/9, 16 





Pharmaceutical manufac- 
turer requires M.S. in chemistry with minor in 
pharmacy or a biological science to assist head 
of patent section in general administration of 
patent program. Thorough acquaintance with 
chemical nomenclature and_ reactions, report 
writing, and analysis of data. Two or three years’ 
patent experience required. Excellent benefit 
program, Eastern manufacturer. Send complete 
résumé, Box 55, SCIENCE. 3/23, 30; 4/6 


Patent Administrator. 


(a) Physiologist particularly interested gastro- 
enterology or in another subdivision of physiol- 
ogy, qualified to conduct independent research ; 
medical school faculty appointment; $6000- 
$9000. (b) Assistant Director, clinical testing di- 
vision; one of country’s oldest pharmaceutical 
companies; young physician preferred; $15,000. 
(c) Biochemist qualified to supervise medico- 
chemical laboratory, 600-bed hospital affiliated 
medical school; should be interested in develop- 
ment of tests and assay methods for investigation 
of enzyme systems and protein behavior; East; 
$6000. (d) Bacteriologist qualified head depart- 
ment, 450-bed teaching hospital; medical center, 
East; minimum $5500. S3-3 Medical Bureau 
(Burneice Larson, Director), Palmolive Build- 
ing, Chicago xX 





Scientist ; aioe Organic (medicinal) chemist, 
M.S. or equivalent in natural products (alka- 
loids) to assist in evaluation of scientific data 
and other literature work. Eastern manufacturer 
with liberal benefit orogrem. a complete per- 
sonal data. Box 46, SCIEN 3/16 


Virologist, 
animal viruses, 


Ph.D. eid in research with 
preferably those causing human 
diseases for research investigations in viral 
chemotherapy, although studies related to meth- 
odology, metabolism, immunology, and so forth, 
will constitute important segments of the re- 


search. Liberal benefit program. Eastern manu- 
facturer. Send complete personal data. Box 56, 
SCIENCE. 3/23 
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PonCHAsH.. | Sets and runs, foreign 


SCIENTIFIC |22¢ domestic. Entire 


PERIODICALS [libraries and smaller 


and 


BOOKS) collections wanted. 


WALTER }j. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 














SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
——__———— Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 





Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and mor of 
“a files you are “iss y's to sell at CANNER, Ine mar- 
e 


t prices. Write Dept. A3S. 
Boston ‘io. eh 
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TRUESDAIL LABORATORIES, Inc. ) 
TSrmUNTORMEEOM | CONSISTENT RATS & MICE 


4101 No. Figueroa St. * Los Angeles 65, Calif 
CApitol 5-4148 


CHEMISTS BACTERIOLOGISTS ENGINEERS BUDD MT. RODENT FARM 


Roger W. Truesdail, Ph.D., President CH ESTER, N. }. 
C. E. P. Jeffreys, Ph.D., Technical Director 


WISCONSIN 


awn’! LABORATORY SERVICES 


RESEARCH P 

FOUNDATION| Project research and consultation 
in Bio-chemistry, Chemistry, 
Bacteriology and Entomology 










Screening of compounds for insecti- 
cidal, fungicidal and bactericidal 
properties ® Biological evaluation 
and chemical determination of insecti- 
cides ® Peet-Grady and C.S.M.A. 





a Breeders of a recognized strain 











| 

cerosol tests ® Warfarin assays BOOK MANUSCRIPTS INVITED of Wistar rats and W.S. mice 
ne Se eee Write for Free Booklet SC telling how we can publish | 
WISCONSIN ALUMNI RESEARCH FOUNDATION your book. All subjects considered. New authors welcome. | 


P.O. COR SaIr-y Sees). WS VANTAGE PRESS, Inc. + 120 W. 31 St., N.Y. 1 


In Calif.: 6253 Hollywood Blod., Hollywood 28 











LOVINS MICRO-SLIDE FIELD FINDER 
Now available Ciecatty from 
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i 

R A T S Long-Evans (PAF) 
Wistar (PAF) 

| BACTERIOLOGICAL Bred for Research Work by 


Pharmacological CHEMICAL Research Workers 
PACIFIC ANIMAL FARMS ——_— > 


14516 So. Budlong Ave., Gardena, Calif. 


Our mass production methods insure 
greatest uniformity and consistency 





LaWall & Harrisson 


Div. S, 1821 Walnut St, Philadelphia 3, Pa 


r:ELe Finoee 
me 20! 080 180 
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“From the hand of 


4 * 
albino rats the veterinarian 


to research” 


Hypophysectomized SEND FOR DETAILS so 
Rats ON THE NEW, Price list on request 
*Descendants of the ULTRA-COMPACT 
Sprague-Dawley and GME-LARDY WARBURG DAN ROLFSMEYER CO. @ Ph. 6-6149 


Wistar Strains APPARATUS Route 3, Syene Road, Madison, Wisconsin 
s 

HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 


























No detectable unsaturates 





| ger SWISS MICE! || runs hvaibFieaco 





TACONIC | No Cz No Cie content 
STAINS—GURR’S—INDICATORS yY FARMS i Also other high purity chemicals 
FREE PRICE LIST — 
EW YORK APPLIED SCIENCE LABORATORIES, INC. 
sooKSBE LABORATORY suPruiss | | | a toe 




















HOLTZMAN RAT COMPANY 


Two factors contribute to the success of our rats in tumor research: first, the 
insignificant levels of spontaneous tumor incidence and second, the low percent of 
tumor implant regression. The latter especially applies to the Flexner-Jobling and 
Walker 256 Carcinomas and R-8, R-39 and Jensen Sarcomas. 





Rt. 4, Box 205 Madison 4, Wisc. Phone Alpine 6-5573 
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COMPOSITION OF SCIENTIFIC WORDS 


Ro.Lanp WiLBuR Brown 
Geologist, U. 8S. Geological Survey 


CONTENTS: Foreword; Abbreviations and Symbols; 
History and Nature of the English Language; Nature of 
Greek and Latin; Transliteration; Diacritical Marks; 
Greek and Latin Words; Formation of Scientific Terms; 
Adoption of Words; Composition of Words; Arbitrary 
Creation of Words; Gender; Spelling and Pronunciation ; 
Cross-Reference Lexicon; Bibliography; Index. 

This book is designed for all persons interested in the 
derivation and coinage of words, but especially for scien- 
tists who need new words for new concepts. The first 61 
pages describe how words are made and the remaining 821 
pages supply the materials and examples for making them. 
The comprehensive lexicon is a two-way arrangement of 
English and classical items combined in one alphabetic se- 
quence. Thus, classical roots, listed under appropriate Eng- 
lish key words, can be found readily by the wordmaker. 

Since its publication in 1954 this book has been acclaimed 
in many reviews in scientific journals both here and abroad. 
Satisfied buyers and users have showered the author with 
letters of approval. 


x*eek 


An indispensable tool for the scientist! 
A fine gift for an intelligent friend! 


** 


Bound attractively and sturdily in blue cloth, 
stamped in gold. 6” x ¥’, 882 pp. 


Price $8.00 prepaid. Order direct from the author 
at U. S. National Museum, Washington 25, D. C. 


SCIENCE 












and you'll 
find them! 


Keep your copies of SCIENCE always available for 
quick, easy reference in this attractive, practical 
binder. Simply snap the magazine in or out in a few 
seconds—no punching or mutilating. It opens FLAT 
—for easy reference and readability. Sturdily con- 
structed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 
gold leaf will make a fine addition to your library. 
Only $3.25 postpaid; add 50¢ for orders outside 
U.S.A. (Personal check or money order, please.) 
Name of owner, 75¢ extra; year of issue, 50¢ extra. 


Washington 5, D.C. 


BIND °EM... 





e 1515 Massachusetts Ave.,NW, 





















CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 





KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 
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KLETT 
ELECTROPHORESIS 
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Yo will want to know more about the new 
aerodynamic guard bowl ventilating system— 
the new stainless steel interior — the stainless 
steel auxiliary cover that saves valuable bench 
space — the electric tachometer — the electric 
time clock — the unique air-filtering system— 
the spring-loaded hinge — the new vibration 
dampening system which results in smooth 











FOR THE 


odern Daboratory 


The new INTERNATIONAL MODEL U is 
more than just a Centrifugs ina 
cabinet. International’s experienced 
engineering has produced a Centrifuge 
with years-ahead features and 
unmatched performance. 


operation without the “shaker” action of 
over-flexible mountings — the versatility of 84 
interchangeable accessory combinations. 

Let us tell you more about this completely 
new Centrifuge, handsomely designed to fit in 
with your wall counters and cabinets. Write 
for Bulletin J explaining all these features in 
detail. 


INTERNATIONAL EQUIPMENT COMPANY 





1284 SOLDIERS FIELD ROAD, BOSTON 35 


MASS. 








Safe, Rapid. 








RUBBER TUBING EXPANDER, ELLIOTT 
SAFETY TYPE (Patent applied for). For safe, 
convenient connection of rubber tubing to 
glass tubing without need for a lubricant. 
Rubber tubing can be stretched readily at 
the open end for easy access of a cylindri- 
cal object. The stretch is effected by three 
parallel tines whose tips are simultaneously 
diverged by a system of levers upon com- 
pressing the handles. The device is of chrom- 
ium plated metal with plastic grips and has 
been approved by Safety Committee of one 
of the country's largest industrial laboratories. 


To operate, tines are inserted into end of 
rubber tubing which can be spread open by 
squeezing the handles. The glass tubing is 
guided between and slightly beyond ends 
of the tines which are then unlocked by 


EXPANDER 
for RUBBER TUBING 


< Connects rubber tubing to 


glass tubing without 


a lubricant 








<4 Showing 12 mm o.d. glass tubing 
being inserted in %-inch bore 
rubber tubing. 


pulling a trigger. Tines are retracted without 
dislodging the glass tubing simply by re- 
peating pressure on handles. 

For use with rubber tubing from approxi- 
mately \4-inch to %-inch bore. Not intended 
for use with pressure or vacuum tubing with 
thick, rigid wall, or with plastic tubings such 
as Tygon or polyethylene, which are less 
elastic than rubber. 

Overall length of 12 inches permits con- 
nection of tubing in assemblies at junctions 
which ordinarily might not be accessible. 


8853. Rubber Tubing Expander, Elliott Safety 
Type, as above described. With directions for 


10% discount in lots of 12. 


More detailed information sent upon request, 


[QUALITY Ano stavict |] 
A.H.T.CO. 


ARTHUR H. THOMAS COMPANY 





L LABORATORY APPARATUS | 


More and More 
Laboratories 
RELY ON THOMAS 


Libouilory Apparatus ated Keagenls 


P. O, BOX 779 


PHILADELPHIA 5, PA. 











